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ANCER is one of the earliest recorded diseases in medical history. 
In the Papyrus Ebers,':* dating back to 1550 B.c., historians find 
knowledge of the existence of benign and malignant tumors among the 
ancient Egyptians. Authentic descriptions of the disease appear in the 
writings of Hippocrates,* Celsust and Galen.* Most of these early 
references are concerned principally with its occurrence in the adult. 


> mentions tumors or ‘‘kernels’’ of the neck in children, but 


Hippocrates’ 
these could be disorders other than cancer. 

While descriptions of its occurrence during childhood have been at- 
tributed to the seventeenth century author Bartholinus,® accounts of a 
more satisfactory nature did not appear until some years later. Louis,‘ 
in his memoirs of 1819, described several cases of intraorbital cancer, 
among which is the description of a cancer in a child 3 years of age, 
which was extirpated by the French physician Hoin in 1731. Wardrop,* 
in 1809, described malignant tumors of the eye in twenty-four individ- 
uals, twenty of whom were under 12 years of age. Walshe,® in 1846, 
mentioned a case of congenital spongy tumor of the dura mater. 
Lebert,’® in 1851, reported fifteen cases occurring before the age of 15 
years. In 1876 Duzan'! made quite a complete tabulation of 182 cases 
reported in the literature between 1832 and 1875. This treatise appears 
to have the distinction of being the first work as a whole devoted to 
caneer in children. From this time on, the literature on the subject 
inereased. Between 1880 and 1915, several large groups were reported 
by Picot,’* Williams," Steffen,’* and Warthin.’* During the last ten 
years, a considerable number of individual case reports appear in the 
literature of all countries, and there have been several contributions of 
large series by Raymond,'® Helmholz,* Luttinger,'* Pack and LeFevre," 
and Schultz.*° 
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Read at the annual meeting of The Medical Society of the State of New York, Syra- 
cuse, N. Y., April 27, 1939. 
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INCIDENCE 

Cancer is a rare disease in childhood. It is unusual in practice, and 
it is also uncommon even in an active pediatric hospital service. Thus 
among 10,000 children admitted to St. Luke’s Hospital, New York, 
between Sept. 2, 1927, and Jan. 15, 1938, there were, exclusive of 
leucemia and Hodgkin’s disease, only twenty cases.* Inasmuch as 
cancer is not a reportable disease, general morbidity rates are of no 
assistance in determining its incidence. Its occurrence among children 
in hospitals, in comparison with other more frequently encountered 
diseases, does not indicate its true degree of rarity. The variety of 
diseases seen in a pediatric ward may be to some extent dependent upon 
the types of cases particular members of the staff are investigating. The 
ratios of the different diseases at the autopsy table will also vary for 
the same reason. Mortality rates do not give accurate information on 
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Chart 1.—Mortality ratios of several childhood diseases in New York City (from 
Table 1). 
this subject. As the ultimate diagnosis of cancer rests on the pathologic 
examination, it is possible that some children die with the disease un- 
recognized. There is also a general belief among statisticians that 
deaths from syphilis, tuberculosis, and cancer are higher than the 

records indicate. 
It was felt that a fair sampling of the general child population might 
be obtained through a school or institution attended by supposedly well 


*By courtesy of Dr. F. E. Johnson, Senior Attending Pediatrician, St. Luke's 
Hospital. 
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children. The New York Foundling Hospital with its boarding-out de- 
partment and allied orphanages is one of the largest organizations in 
the country dealing with children who have become public charges. The 
exact number of annual discharges and replacements could not be ascer- 
tained, but there is a relatively constant group of 4,000 children from 
which most of the patients of the institution are drawn. There were 
six cases of cancer exclusive of leucemia at this hospital between Dee. 1, 
1935, and Sept. 30, 1938. 

The above data suggest that, considered quantitatively, childhood ean- 
cer is not a major pediatric problem. In comparison with other diseases 
as a cause of death, however, its significance is apparent. Table I shows 
the number of deaths in New York City during 1934, 1935, and 1936 
from several of the more frequently encountered diseases of children. 
The number of deaths from cancer appears small, being only 175 out 
of a total of 22,656 deaths in children under 15 years of age. Neverthe- 
less, during these three years it is as important a cause of death as some 
of the more usual diseases of childhood. 

Table II shows the childhood mortality from several causes in the 
United States registration area in 1937. Leucemia and Hodgkin’s dis- 
ease are not classified statistically as cancer. If they are included, a 
vastly larger number of deaths—leucemia, 699; Hodgkin’s disease, 129 

can be attributed to malignant neoplasms. 


TABLE II 
DEATHS FROM CERTAIN CAUSES 


UNITED STATES, 1935* 


DISEASE ow a — TOTAI 
0-4 5-9 10-14 E 
Cancer 393 243 267 ~~ 903 
Typhoid fever 165 242 363 770 
Poliomyelitis, acute 323 201 182 706 
Tetanus 230 173 156 559 
Acute rheumatie 103 332 328 763 
fever 
Diabetes mellitus 113 114 240 467 
\cute endocarditis S6 126 179 391 
Acute myocarditis 0 35 34 159 
Chronie myocarditis 37 57 78 172 
*Mortality Statistics 1935, U. S. Dept. Commerce. l. S. Govt. Printing Office, 


Washington, 1937 (Table 7, page 200). 


Incidence of Histologic Varieties —Cancers of all types oceur in ehil- 
dren. No organ may be considered immune. Sarcomas far outnumber 
carcinomas. There is a great tendency to rapid growth and early metas- 
tases in most of the varieties found in children. The embryonal and 
neurogenic tumors are found more frequently than the others. Among 
the former are the teratomas and mixed tumors, such as the adenosar- 
coma of Wilms. Common examples of the latter are the neuroblastoma 
the most common of adrenal tumors*!—and the retinal glioma. Endo- 
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thelioma of the bone, or Ewing’s tumor, is also most often seen in the 
young. Coley** observes that 95 per cent of a series of 65 cases occurred 
in individuals under 25 years of age. 

Anatomic Frequency.—From Jan. 1, 1930, to Dee. 31, 1938, 218 eases* 
of childhood cancer were observed at the Memorial Hospital in New 
York. The numerical distribution of these cases according to sites in- 


volved was as follows: 


Bones 79 Head and neck 37 
Soft somatic tissues 41 Genitourinary tract 17 
Lymphoid tissues 33 Gynecologic system 6 


‘ 


There were 23 carcinomas—19 of the head and neck, 3 gynecologic 
and 1 urologic. Excluding the 33 of the lymphoid group, the re- 
mainder were sarcomas. There were also 5 congenital tumors referred 
to the Department of Pathology for study not tabulated above. 

Table II] shows the frequency as regards topographical distribution 
of organs involved by cancer in some of the reported series of cases. It 
represents only a small number of the total in the literature and can- 
not be considered, therefore, as an accurate tabulation of visceral in- 
cidence up to date. It is only an attempt by the grouping of the larger 
case series to determine some of the more common sites. It can be seen 
that there is danger in concluding from a limited number of cases what 
the actual frequency of organic involvement is. Thus in the Helmholz 
series,’ the central nervous system tumors far outnumber the others 
in his own or in any other group. In the series here tabulated, tumors 
of the central nervous system, of the bone, the eye, the genitourinary 
and lymphoid systems exceed all others. Statistical analyses at a sub- 
sequent date when many more thousands of cases can be analyzed may 
change the ratios. Indeed Pack and LeFevre’ make the following 
statement regarding the generally accepted belief that bone sarcomas 
are more frequent in the very young than in older persons: ‘‘ When 
percentage corrections are made for the incidence of the sarcomas (ex- 
clusive of congenital types) on the basis of the proportionate number of 
persons living during the various age periods, we have observed that 
they vary only slightly in frequency from the age of 15 up to 75.’’ 

DIAGNOSIS 

No sufficiently refined single laboratory test has been devised that 
gives any early hint that the child is affected. Blood counts, urinalyses, 
x-rays, and blood chemistry all aid in reaching a diagnosis but, unfor- 
tunately, often too late to help the child. The diagnosis still rests on 
the history and the physical findings. 

General Symptomatology.—It is obvious that the invasive qualities 
of cancer make it possible for it to simulate many other common diseases. 
It should certainly be considered whenever the diagnosis is obscure. 


*The ages were from infancy to 15 years inclusive. 
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The history of a slowly growing mass, gradually increasing anorexia, or 
loss of weight is more the exception than the rule in childhood cancer. 
Trauma is as frequently encountered in cancer histories in children as 
it is in other diseases. Its importance as an exciting cause, therefore, 
cannot be evaluated. The osteogenic tumors, some Wilms’ tumors, and 
those of the central nervous system may follow a subacute or almost 
chronie course. In 50 per cent of the cases of brain tumors discussed 
by Helmholz,'* the symptoms had lasted between two and six months 
prior to treatment. The remainder had longer histories. On the other 
hand, the early symptoms of a Ewing’s tumor may closely resemble 
those of acute osteomyelitis. Brain and cord tumors and retroperitoneal 
new growths appear at times indistinguishable in symptomatology from 
acute surgical abdominal disorders, and laparotomies have been per- 
formed for supposed peritonitis and appendicitis. Fever is frequently 
associated with Ewing’s and Wilms’ tumors as well as with the central 
nervous system and lymphoid types. 

Some childhood cancers produce symptoms 





Local Symptomatology. 
locally, as a result of the impaired function or pressure in the affected 
area. In the suspected but unproved cerebral tumor, when gastric 
symptoms give the chief hint that the disease may be intracranial, Cush- 
ing’s recommendation is that an eveground examination be done every 
two weeks. 

Physical Signs.—Biometrice studies have not been carried out, but in 
the early stages of the disease our patients compare, except in a few 
instances, with the average hospital group in weight, height, physical 
and mental development. One child, 5 vears of age, who received in- 
tensive radiotherapy about the head as a small infant, has the develop- 
ment of a 3-year-old and a very mature facial expression. In general, 
it may be stated that an abnormal persistent swelling anywhere in the 
body, an asymmetry of corresponding parts of the body, or the over- 
growth of the body as a whole may be the result of a new growth. The 
findings, when particular viscera are affected, are very variable, but a 
few common ones may be mentioned : 

Eye: Dilatation of one pupil and a green, gray, or white reflex. 

Pharynz: Obstructive breathing especially in a child over 2 years 
of age, after simple obstructions, adenoids, and allergies have been 
ruled out. Persistent cervical adenopathy is a frequent sign, and, al- 
though it is very commonly seen in many benign diseases, cancer should 
be considered, especially if the swelling be asymmetrieal. 

Bones: Enlargement, tenderness and interference with funetion, if 


an extremity is affected. 
Renal Tumors: They are generally detected by palpating the mass. 
Peripheral or Soft Part Sarcomas: These are persistent masses of 
variable sizes, superficial or deep. They may cause few symptoms and 
are, unfortunately, at times dismissed as benign cysts or hematomas. 
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It is interesting and a little hopeful to consider that almost all child- 


hood tumors are readily accessible to examination by vision, palpation 


or both. 


This is in marked contrast to adult cancer, in which deep 


visceral tumors, constituting the majority, can be studied mostly only 


by special examination. 


diagnosing the lymphoid groups. 


topoietic system must be checked this way. 


Special Tests —Blood Count: Blood counts are generally helpful in 
Effects of radiotherapy on the hema- 


Blood Calcium, Phosphorus and Phosphatase: These tests used in con- 


junetion with roentgenography are of diagnostic and prognostic value 


in many instances. 


They are used especially in bone cancer.** * 


X-ray Films: They are of great value not only in the diagnosis of 


bone tumors, but also in intracranial, intrathoracic and renal cancers. 


AGE ON 

NAME ADMIS- 

SION 

“J. H. F. 93 mo. 
2.1L. C. 54 yr. 
3. J. R. 11 mo. 
4. H. 13 yr 

LaV. 
5. H. H. 8 wk. 
6 ALP. 6 yr. 
7.mR WS we. 
8. J. 8S. 13 yr. 
9% T. B. 15 yr. 
10. S. K. 11 yr. 
11. A. O. 14 yr. 
13. P. | 12 yr. 
13. A. + vr. 
MeT 

14. R. A. 11 yr. 
15. W.H. 34 yr. 
16. E. P. 10 yr. 
17. J.© 9 mo 
18. P. G. 15 yr 
19. J. R. 2 yr. 
20. H. 8. 9 yr. 
21. J. Z. 10 yr. 


*Except for the 


TABLE 


IV 


PROGNOSIS IN CHILDHOOD CANCER* 


DIAGNOSIS | 
| 
Glioma 
Glioma 
Papil- 
loma 
squam. 
ca. 
Car- 
cinoma 
Sareoma 
Osteo. sa. 
Osteo. sa. 
Osteo. sa. 
Giant cell 
tumor 
Giant cell 
tumor 
Giant cell 
tumor 
Neuro sa. 
Neuro sa. 


Neuro sa. 
Neuro sa. 
Mela- 
noma 
Synovi- 
oma 
Sa. un- 
class. 
Sa. un- 
class. 
Sa. un- 
class, 
Hodg 

kin ‘s 


six patients 


present series of 218 cases. 


DATE OF 


SITE ADMIS- 
SION 
~ Retina 2/14/33 
Retina 9/28/33 
Larynx 2/ 9/26 
skin, neck 
Naso- 7/21/30 
pharynx 
Tongue 10/10/33 
Maxilla 5/ 7/30 
Caleaneus 8/ 1/32 
Femur 5/18/32 
Femur 10/ 3/30 
Vertebra l/ 5/35 
Tibia 3/21/33 
Leg $/11/33 
Thigh 9/30/31 
Leg 9/22/21 
Chest wall 1/25/29 
Leg 9/ 5/338 
Prepatellar 4/22/51 
bursa 
Back 3/31/24 
Forearm 7/30/28 
Foot 6/ 1/28 
7/15/24 
admitted before 1930, 


DATE OF 
LAST 
REPORT 
2/ 1/39 
2/ 1/39 
2/ 1/359 
6/ S/3S 
2/ 1/39 
2/ 1/39 
10/17/38 
10/13/38 
12/ 4/37 
7/22/38 
6/ 7/38 
12/21/38 
10/10/38 
t/ 6/38 
11/16/38 
11/29/38 
11/26/38 
7/17/34 
2/ 6/39 
4/28/38 
> 9/29 


DURATION 


OF SURVIVAL 
6 yr. 

5S yr. 5 mo. 
1S yr. 

7 yr. 10 mo 
5 yr. 4 mo 
S yr. 7 mo 
6 yr. 2 mo 
6 yr. 5 mo 
7 yr. 2 mo 
5S yr. 6 mo 
> yr mo 
5 yr. 8S mo. 
7 yr. 1 me. 
16 yr. 6 mo. 
9 yr. 10 mo. 
5 yr. 2 mo. 
7 yr. 7 mo. 
10 yr. 4 mo, 
10 yr. 7 mo. 
9 yr. 10 mo, 
14 yr. 6 mo. 


the above group is from the 
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Biopsy: Determination of the tumor type may usually be made by 
examination of excised tissue. At times aspiration biopsy, which can be 
done with less trauma, is also quite satisfactory. 


TREATMENT 


The surgical, radiologic, or the combined treatment of the many forms 
of the disease does not come within the scope of this discussion. The 
possible harmful effects of improperly administered radiation therapy 
upon the erystalline lens, the blood, and ossification centers are well 
known. In general, it can be stated that children tolerate radiologic 
treatment quite as well as they do all surgical procedures. Their reac- 
tions, while at times severe, are not of sufficiently long duration to cause 
alarm. The smaller children, in our observation, have presented the 
greater problems in this respect. This may be due to several factors: 
the greater malignancy of the disease itself; the tendency in the very 
young to hyperpyrexia with its frequent complication of intestinal in- 
digestion ; the anatomic location of the tumors, occurring as many do, 
about the head, neck and thorax. It is evident that in these areas 
reactions may cause difficulty in breathing and swallowing at times. 
Usual hospital procedures—nasal catheter feedings, parenteral fluids, 
oxygen administration and transfusions—have sufficed in carrying the 
child through this trying period. Heroic measures such as tracheotomy 
have not been observed at the Memorial Hospital in the last three vears. 


PROGNOSIS 


The prognosis in such an essentially malignant condition as childhood 
caneer is very grave. The diagnosis is usually made so late that pro- 
cedures which have proved successful in early adult cancer do not have 
a fair trial. As in many other disorders of childhood, it is true that 
clinically manifest disease is advanced disease. Nevertheless, in spite 
of the unfortunately long delay between the onset of the disease and 
the beginning of treatment, the prognosis in many types of cancer is 
by no means hopeless. The patients listed in Table IV have all sur- 
vived at least five years from the date of admission. 


SUMMARY AND CONCLUSIONS 


The presence of cancer in the child has been recognized for some 
centuries, but the degree of its prevalence is still unknown. 

As compared to many of the common diseases of childhood, it is a 
relatively important cause of death and the mortality rate is extremely 
high. ; J 

By the generally accepted standards, certain types of cancer are 
curable in the child. Improvement in the present discouraging death 
rate may occur when earlier recognition of the disease permits thera- 
peutic measures to be instituted more promptly. 
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It is possibly not a vain hope to expect some procedure from the bio- 
chemist or biophysicist which will aid in diagnosing the disease in its 
subelinical forms. Meanwhile, a realization of its extraordinarily varied 
manifestations will result in earlier diagnosis, earlier treatment, and, 
as has happened in adults, more cures. 


I wish to thank the following members of the staff of the Memorial Hospital for 
permission to use certain of their data in the preparation of this paper: namely, 
Dr. Bradley Coley, Dr. Lloyd Craver, Dr. Archie Dean, Dr. John Kelly, Dr. Hayes 
Martin, Dr. George Pack, and Dr. Fred Stewart. 
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MALIGNANT TUMORS OF BONE IN CHILDREN 


Brap.Ley L. CoLtey, M.D., New York, N. Y., AND 
RicHarp L. Pererson, M.D., Coeur p’ALENE, IDAHO 


NLIKE most other types of cancer which rarely affect children, 

bone sarcoma in its various forms shows a distinct predilection for 
children and young adults. The problem of early recognition is, there- 
fore, one that concerns the pediatrician. Several factors contribute to 
delay in arriving at a correct diagnosis. Because of the rarity of the 
condition, many children are treated for rheumatism, neuritis, sprains, 
and ‘‘growing pains’’ for weeks and often months before radiographs 
are taken, and frequently no suspicion is aroused until actual swelling 
appears to suggest the true nature of the disease. 

Persistent pain in an extremity should lead one to suspect a bone 
sarcoma, and, if there is no obvious explanation, immediate steps should 
be taken to establish the diagnosis. An early and complete radiographic 
study is called for, and, if this is inconclusive, it should be repeated. 

Symptoms and Physical Signs of Bone Tumors.—As has already been 
stated, pain is the first and most important symptom; this may precede 
any visible swelling by weeks or even months. It is at first transient, 
usually worse at night, and it increases relentlessly as the disease pro- 
gresses. Hence, unless definite signs of an acute infection are present, 
pain in an extremity in an apparently healthy young person should lead 
one to suspect the presence of a bone sarcoma even before external swell- 
ing makes it obvious. The acute onset and marked constitutional symp- 
toms which accompany the pain in acute osteomyelitis in children serve 
to differentiate this condition from sarcoma. 

Once a tumor has been noted, its duration and rate of growth are im- 
portant. For example, if it is small, has been present without change 
for several years, and is not associated with pain, it is probably benign. 
On the other hand, pain associated with a tumor of large size or rapid 
growth points to a malignant process. Again, if the swelling appears 
promptly after a muscle bruise, grows rapidly at first, and then reaches 
a quiescent state, it is quite probable that the condition is myositis os- 
sificans. 

Location of Tumor. The portion of bone in which a primary tumor 
originates is often a valuable guide to the type present. Osteogenic sar- 
coma usually commences in the metaphyseal region, endothelioma in the 
diaphysis, giant cell tumor in cancellous bone near articulation, and 
bone cyst on the shaft side of the epiphyseal line. There are, however, 
notable exceptions to these sites of preference. 
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Radiographic Examination.—The importance of adequate radiographs 
in the differentiation of these conditions can scarcely be overemphasized, 
for, if the films reveal no bone pathology whatever, then the presence of 
a sarcoma can almost certainly be ruled out. If alterations in the texture 
of the bone are disclosed, the interpretation of the films may be simple 
or extremely difficult. Experience in the reading of such films is es- 
sential. It is, perhaps, needless to point out that films should be made in 
two or more planes and that stereoscopic views may give information 
that will lead to a correct interpretation not possible with plain films. 

Films of other bones, or even of the entire skeleton, are not to be re- 
garded as routinely indicated, especially in children, because few in- 
stances arise in which multiple lesions of a malignant character are 
present early in the disease. 

Serious mistakes may occur when reliance is placed solely on radio- 
graphie findings. Amputation or prolonged radiation should not be 
carried out unless microscopic confirmation of the clinical and radio- 
graphie diagnosis is obtained. 

Phosphatase—The recent work of Bodansky,'’:? Simmons and Fran- 
seen® and Woodard, Twombly, and Coley* on the determination of the 
phosphatase content of the blood in certain bone tumors and allied con- 
ditions has shown the usefulness of this test in conjunction with other 
diagnostic measures. The clinical application of this test is clearly 
brought out in a recent paper by Woodard and Higinbotham.* 

Biopsy.—Aspiration biopsy (needle biopsy) is a simple and effective 
method of obtaining material for microscopic study. It is being more 
and more widely used as a preliminary step which in the majority of 
cases obviates the necessity of surgical biopsy (i.e., cutting into the 
tumor). Here again, experience and skill in the interpretation of the 
smears are essential, and a grave responsibility is often taken by the 
pathologist who renders an opinion on such material. 

In the small percentage of cases in which accurate diagnosis must rest 
on fixed tissue sections, a biopsy by surgical approach is justified and 
usually reliable. It should be done only by one skilled in bone surgery. 
Biopsy wounds should always be closed without drainage and never 
packed. 

Treatment.—Osteogenic sarcoma is a radioresistant lesion. Our ex- 
perience in attempting to secure permanent or even lasting regression 
by x-rays or radium has not been encouraging. Nevertheless, in chil- 
dren (but not in adults) we favor a short intensive course of fractional 
dose radiation before amputation. The rationale of this may be obscure 
and hard to justify, yet we are trying it in children under the age of 15 
years. Amputation, if the case is operable, should follow promptly after 
the treatment is completed. 

Postoperative injections of mixed toxins (Coley) are given as a pos- 


sible prophylaxis against the development of pulmonary metastasis. 
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If amputation is refused, or if the lesion presents an inoperable set- 
ting, then one should use long-continued fractional dose roentgen ther- 
apy, employing ports that cover a far greater area than either the 
clinical or radiographic evidence of involvement would indicate. 

Endothelioma (Ewing’s sarcoma).—This is distinetly a disease of 
childhood. It has been found that 95 per cent of a series of 65 cases oe- 
curred in persons under 25 years of age. 

In striking contradistinction to osteogenic sarcoma, this tumor is 
radiosensitive. Earlier accounts stress the characteristic absence of new 
bone production. However, this feature is not reliable, for in many of 
our cases a considerable amount of bone has been laid down in the 
tumors. After radiation, marked bone production usually takes place 
in the diseased area. It is also untrue that the process is primarily 
medullary in origin. Of course, medullary involvement does occur fre- 
quently, but the disease is initiated in the subperiosteal or cortical bone. 
Another observation worthy of note is that many endotheliomas so 
closely simulate osteogenic sarcoma in clinical and radiographic appear- 
ance as to be indistinguishable without histologic aid. As this type ma) 
also simulate an inflammatory condition, in every case of suspected sub- 
acute or chronic osteomyelitis in a child the possibility of an endo- 
thelioma should be strongly considered. It is frequently associated with 
fever, leucocytosis, tenderness, and fusiform enlargement of the bone. 
The radiographic appearance is subject to a wider variation than is 
found in any other type of primary bone tumor. Aspiration biopsy 
has proved especially successful; diagnostic failure is rare; and the 
pathologist is usually able to differentiate this type from osteogenic 
sarcoma by aspiration material. 

Because of the marked response of these tumors to roentgen or 
radium therapy much effort has been expended to eure them by this 
means alone. However, personal experience and that of the Bone Sar- 
coma Registry have demonstrated the fact that radiation alone is al- 
most invariably unsuccessful in completely controlling the disease. It 
should be abandoned as the sole method of treatment for operable cases. 
Therefore, our present concept of treatment is based on: first, ade- 
quate radiation for its maximal effect upon the primary tumor; second, 
resection or amputation, if possible; and finally, a thorough course of 
Coley’s mixed toxins. Experience, both personal and otherwise, has 
led us to believe that there is real value in this constitutional form of 
therapy for cases of endothelioma of bone. 

Tumors of Cartilaginous Derivation.—One must recognize several con- 
ditions in children which are due to abnormal growth of cartilage. The 
most obvious is the highly malignant chondrosarcoma. This is a primary 
tumor belonging to the osteogenic group. Since the latter has already 
been discussed, no further reference to it is necessary. Far more rare is 
the secondary chondromyxosareoma, a tumor which, while malignant, 
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is derived from a transition from pre-existing cartilage cells. This is the 
condition which is present when a long-standing chondroma suddenly 
takes on growth activity, and radiographs show changes not previously 
noted. Some of these so-called secondary chondromyxosarcomas run a 
less malignant course than do the primary chondrosarcomas. 

Not all chondromas develop these secondary malignant changes; in 
fact, probably less than 10 per cent do. However, a removal of accessi- 
ble, solitary chondromas is, we believe, a worth-while precautionary 
measure. This is particularly true of lesions situated where they are 
subject to trauma. 

Liposarcoma of Bone.—This is a rather rare lesion. Our experience 
is limited to half a dozen cases. The radiographic appearance is not al- 
ways typical and simulates most often a medullary osteogenic sarcoma ; 
in facet, without histologic confirmation a diagnosis on clinical and 
radiographic criteria alone is at present almost impossible. One of the 
striking features of this condition is its responsiveness to radiation ther- 
apy, and, when the diagnosis has been made on section or smear (aspi- 
ration), radiation rather than immediate amputation seems justified. 
While, because of the rarity of the condition, statistics are of little value, 
it is our impression that the prognosis is considerably more favorable 
than in osteogenic sarcoma. 

While not properly coming within the scope of this paper, a benign 
bone lesion of importance, seen not infrequently, and in the past often 
confused with malignant bone conditions, deserves at least passing men- 
tion. This is the simple bone cyst—the localized form of osteitis tibrosa 
eysticea. It oceurs, for the most part, in long bones of children, from 6 
to 18 years of age. It oceupies a position adjacent to the epiphyseal 
plate, but almost invariably on the shaft side. If the process is quiescent, 
as growth continues, its position gradually changes centripetally. It 
causes very little discomfort, seldom real pain, and often its presence 
is not suspected until pathologie fracture takes place. This is the initial 
symptom in half of the cases we have studied. Surgical treatment is 
extremely effective and while x-ray therapy is also curative, it is not to 
be preferred because of danger of growth retardation to the nearby 
epiphysis due to exposure to rays. Most of the so-called giant cell 
tumors in childhood are in reality bone cysts. A giant cell tumor in a 
bone whose epiphysis is still ununited is extremely rare. 


SUMMARY 


Malignant bone tumors in children constitute an unusual, a difficult, 
and an extremely discouraging problem. Early recognition and careful 
study are necessary prerequisites to proper therapy. The services of a 
well-trained radiologist are indispensable both in arriving at the diag- 
nosis and often in assisting in the actual treatment. The pathologist 
also is an invaluable member of the team. The surgeon should avail him- 
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self freely of their assistance, and the selection of treatment should fol- 
low a decision in which each has had a voice. While an earlier diagnosis 
is one of the goals for which we are striving, it should be realized that 
the earlier the patient is seen, the greater the difficulties of establishing 
a correct diagnosis. In this connection it is, perhaps, needless to stress 
the importance of laboratory data which should include a Wassermann 
test, serum phosphatase determination, and complete blood count as well 
as urinalysis for Bence-Jones bodies. 

Until the happy millennium is reached when the ideal treatment, based 
on a knowledge of the underlying etiology of malignant tumors of bone, 
has been discovered, we must strive for earlier recognition and more 
prompt and thorough treatment. In this effort, the part played by the 
pediatrician is necessarily an important one. He must be conscious of 
the need for following up with care the slightest suspicion of the pres- 
ence of sarcoma of bone. The help of an orthopedic surgeon and radiolo- 
gist should be enlisted promptly, for the earlier the correct diagnosis is 
made, the more likelihood there is that treatment may be successful. 
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LYMPHOMAS, LEUCEMIAS, AND ALLIED DISORDERS 
IN CHILDREN 


Lioyp F. Craver, M.D. 
New York, N. Y. 
HIS discussion relates to a cursory survey of our current cases, and 
of cases admitted since 1931, of Hodgkin’s disease, lymphosarcoma, 
leucemia, and allied conditions, occurring in children up to the age of 
15 years. Any figures that are quoted pertaining to this group are not 
to be regarded as statistics, but are given merely for purposes of illustra- 
tion and comparison. 
HODGKIN'S DISEASE 

In this group were eight cases, of which one was lost to follow-up 
within three months. The ages of these patients at onset varied from 2 
(Figs. 14 and 1B) to 14 years. Two were under 5 and three were over 
10 years of age. The average age of our entire group of Hodgkin’s cases 
is about thirty-five years. It is of some interest that this particular 
group of children with Hodgkin’s disease consisted entirely of males, 
whereas in our entire group the proportion of males to females is as 
1.4 to 1. 

The sites of the earliest signs of the disease were as follows: the cer- 
vical nodes in five, the axilla in one, the abdomen in two. In the latter 
cases the condition was disclosed by exploratory laparotomies performed 
in other hospitals, in one instance for supposed appendicitis, in the other 
for supposed renal tumor. 

All these cases were treated by means of radiation, usually high volt- 
age x-rays. One was treated with the radium element pack, and two re- 
ceived, as part of their treatment, irradiation in small doses over the 
entire body in the Heublein unit. 

Two died, 64 and 10 months respectively, following admission, and 
one was lost to follow-up within 3 months. 

Five are living, 14, 3, 314, 344, and 1314 years since admission. The 
patient surviving for 1314 years requires special mention. As a boy of 
914 he first applied in 1924, when, unfortunately, we were attempting 
to treat many of these cases without benefit of biopsy, relying on the 
since discredited ‘‘therapeutie test.’’ However, he has been closely fol- 
lowed; a biopsy of a node in 1930 was interpreted as suggestive of 
Hodgkin's disease, and a second biopsy in 1934 was definitely reported 
as Hodgkin’s disease. He received 49 roentgen treatments to the lymph 
node regions and in August, 1935, a small dose of general irradiation. 
The continuity of his clinical course justifies the belief that his disease 
has been Hodgkin’s disease throughout. 
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In assessing results in the treatment of Hodgkin’s disease and other 
lethal diseases of the lymphatic group, we speak of 5-year survivals 
rather than cures. Our entire Hodgkin’s disease group shows a 5-year 
survival rate of 17 per cent. 

In Hodgkin’s disease in children many similarities to the disease as it 
is found in adults may be noted. It has the same general clinical fea- 
tures and course: lymphadenopathy, fever, itching, cachexia, and 
anemia. In observing children with this disease, we derive the same 
ideas as to the site of the origin of the process as we do in observing 
adults; namely, that it most commonly arises internally, about the upper 
or lower respiratory or gastrointestinal tracts and that cervical, axillary 

















A. B. 


Fig. 1.—A. Hodgkin's disease. F. H., aged 5 years. Onset was at 2 years of age. 
Enlargement of cervical nodes was the first sign to be observed. He was treated 
elsewhere first for tuberculous lymphadenitis. Later he had a cough, fever, and 
hemoptysis. On admission at the age of 5 years, he presented marked generalization 
of Hodgkin's disease (verified by biopsy). 

B. Marked regression of enlarged nodes resulted from treatment. However, the 
patient died three months after this picture was made (ten months’ survival following 
admission). 


or inguinal adenopathies are usually somewhat late signs of a process 
that has been going on internally for some time. There is the same need 
in observing children to look sharply for various complications and ob- 
secure foci of granulomatous disease, as illustrated in Table I, proved 
eases of Hodgkin’s disease of all ages, in our series. 
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TABLE I 


SoME COMPLICATIONS OF HODGKIN’S DISEASE OCCURRING IN A SERIES OF 220 CASES 
VERIFIED BY Biopsy, ADMITTED BETWEEN JAN. 1, 1918, AND Dec. 31, 1935 








Lesions of the lung — 2% Itching 


Pleural effusion 17% Various cutaneous lesions 13% 
Ascites 8% Various neurological lesions 12% 
Jaundice 6% Lesions of the bones 18% 


In this group of eight children, gross, roentgenologically detectable 
hone lesions were suspected in one patient, now deceased, and are fairly 
definite in one of the living patients. 

In Hodgkin’s disease as a whole, the highest reported percentage of 
such gross bone lesions runs around 16 per cent, but I feel that, if all 
eases could be watched to termination and such lesions were routinely 
sought, the percentage would be found to be much higher. 

Recently, a study of blood phosphatase in these cases suggests that 
we may be in possession of a test that will serve sometimes to indicate 
hone lesions before they are clearly demonstrable roentgenographieally. 
Further data may prove or disprove this possibility, but nevertheless 
in a number of cases with demonstrable bone lesions, we are finding ab- 
normally high phosphatase values. 

The blood count in some children may show the leucoeytosis and poly- 
nucleosis that are seen fairly commonly in adults, but the tendency to 
relative lymphoeytosis that occurs in younger children may render them 
less likely to show relative polynucleosis. In children there seems to be 
more commonly an eosinophilia, a feature which we do not regard as at 
all usual in Hodgkin's disease in the adult. The monocyte count may be 
increased. 

LYMPHOSARCOMA 

Seven cases were considered verified by biopsy. One was a ease of 
malignant lymphoeytoma with a blood count on admission with no un- 
usual features. Four days before this patient’s death the blood count 
showed 6,600 white blood cells with 95 per cent lymphocytes. This case 
is a example of the apparent transformation of lymphosarcoma into 
lymphoeytie leuecemia (leucosareoma), that is particularly likely to be 
observed in young patients. Probably such a case should be classed with 
lymphoeytie leueemia. Two cases were diagnosed from sections simply 
as lymphosarcoma, the type not being specified. One showed ‘*‘ malignant 
tumor’’ by aspiration biopsy, the clinical features (presternal mass, 
mediastinal mass, and cervieal nodes, and the course) serving to sub- 
stantiate the classification with lymphosarcoma. Three were reticulum 
cell lymphosareomas. 

The ages at onset in these seven cases varied from 3.3 to 15 years (one 
was under 5 vears and four were over 10). Five patients were boys, two 


were girls. 
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The first apparent sites of the disease were as follows: over the right 
seapula in one, in cervical and preauricular nodes in two, in the medias- 
tinum in two, and in the abdomen in two. 





B. 


Fig. 2.—A. Reticulum cell lymphosarcoma. A. L., a 13-year-old boy. Osteolytic 
changes in the skull. 
B. A. L. Osteolytic changes in the pelvis. 
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The treatment was by means of high voltage x-rays mainly, and, to 
some extent, with the radium element pack. 

The results of x-ray therapy were less satisfactory than in Hodgkin’s 
disease. All these seven patients are now dead, having survived from 
14 month to 29 months following admission and averaging only 6.7 
months. : 

Certain complications that occurred in this group are of interest. One 
patient, aged 614 years, died in another hospital after one month, of in- 
testinal obstruction, presenting a marked general lymphadenopathy. 
One patient, aged 14 years, died in less than one month with invasion of 
the eranial cavity by lymphosarcoma growing by way of the ethmoid 
sinuses, and producing paralysis of the facial and third cranial nerves. 
This child also had a marked sepsis terminally. One boy, aged 13 years, 
showed bilateral infiltration of his testicles by lymphosarcoma, and also 
had extensive destructive lesions of the bones, particularly of his skull 
and pelvis (Figs. 2A and 2B). 

One boy, aged 15 years, developed toward the last part of his 24% year 
course a bilateral palsy of the voeal cords, with spilling of ingested mate- 
rial into the trachea. 

LEUCEMIA 


There were 10 cases of leucemia, all of the acute lymphatie type. An 
autopsy was done in four eases and in each ease the classification of 
lymphatie leucemia was verified. The ages of these patients varied from 
4.9 to 15 vears at the onset of the disease. There were eight boys and 
two girls. 

This disease is usually extremely acute in children. Radiation is ap- 
parently of little or no value in prolonging life in children with acute 
leucemia ; in fact, it must be used very cautiously, as overdosage may be 
disastrous. Used judiciously, however, it may be of distinet palliative 
effect. Oftentimes these patients have arthritic pains and swellings 
closely simulating rheumatie fever, but evidently part of the leucemic 
process. Small doses of radiation over the painful joints may quickly 
abolish pain and swelling. There is a remarkable tendeney for the total 
white cell count and the differential count to fluctuate widely without 
reference to irradiation. 

The average survival in this particular group was only 0.9 months fol- 
lowing admission, varying between 1 day and 3 months. 

The total course of the disease, from the time of apparent onset to the 
time of death varied from § days to 2 vears. Excluding the 2-vear ease, 
the average total course was only 3 months (Figs. 3A and 3B and Figs. 
4A, 4B, 4C and 4D). 

ENLARGED THYMUS 


No attempt will be made to diseuss here the controversial points re- 
garding the relationship between the symptoms usually ascribed to hy- 





























Fig. 3.—A. Patient H. L. B., acute lymphatic leucemia with a large mediastinal, 
probably thymic, mass. 

B. Patient H. L. B., marked regression following very small dose of x-rays over 
mediastinum. 
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pertrophy or persistent enlargement of the thymus and the actual state 
of the thymus. 

There were 16 cases, 14 in male infants and 2 in females, varying in 
age, at the time of apparent onset, from birth to 6 months, with the ex- 
ception of one ease arising in a girl nearly 7 years old. (This child had 
pertussis and measles at 4 years of age. The roentgenogram of her chest 
showed a wide mediastinum and some infiltration at each hilum. The 
question arises whether she may not have had tuberculosis of the tracheo- 
bronchial lymph nodes. ) 

In only two eases was there no evidence of mediastinal widening by 
roentgen ray examination. 

As a rule, these cases were treated from one to three times by small 
doses of roentgen rays directed to the anterior mediastinum, and as a 
rule there was prompt and marked relief of symptoms. 




















1. B. 
Fig. 4 1. Patient C. Z., severe noma in lymphatic leucemia, Oct. 30, 1935. B. Patient 
Cc. Z. in profile. 

One patient, treated by radium applicators, showed very slow response 
and seven vears later had to have excised an area of skin damaged by 
radiodermatitis. In another case the roentgenograms failed to show an 
enlarged thymus, and, since the tonsils were hypertrophied and tonsil- 
leetomy seemed inadvisable, the tonsils were treated onee by x-rays. This 
child showed no improvement at the end of six weeks and did not return. 


INFECTIOUS MONONUCLEOSIS 


There was one ease in a girl, a little over 5 vears of age, first seen in 
September, 1933, and still being followed. She had suffered pain in the 
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lower abdomen and vomiting for two weeks, and on admission she had 
enlargement of cervical and axillary lymph nodes and an enlargement of 
the liver. Her blood count was 7,900 white cells, with 51 per cent 
lymphocytes. The heterophile antibody test was positive, and even three 
years later, in October, 1936, it showed agglutination in 1:64 dilution. 
She has had no treatment other than general hygienic measures and a 
tonsillectomy nine months after admission. Gradually, the signs of the 
disease have disappeared. She now appears to be a healthy child. 
































C. D. 
Fig. 4.—C and D. Patient C. Z., severe noma in lymphatic leucemia, seven days later, 


Nov. 6, 1935. 


SUMMARY AND CONCLUSIONS 


Hodgkin’s disease, lymphosarcoma, and leucemia occurring in chil- 
dren under 15 years of age present many similarities to the same diseases 
as they are found in adults, but also some important differences. As in 
the case of malignant neoplasms, in general, in childhood these diseases 
tend to be more rapid in their course. Leucemia, for example, is nearly 
always extremely acute and rapidly fatal, and it cannot be treated by 
radiation in a way comparable to the treatment of chronie leucemia of 
the adult. In general, in children Hodgkin’s disease offers a far better 
prognosis for palliation and length of survival than does lymphosarcoma 
or leucemia. 

In this paper are discussed certain features of the course and treat- 
ment of 8 cases of Hodgkin’s disease, 7 cases of lymphosarcoma, 10 eases 
of leueemia, 16 cases of enlarged thymus, and 1 ease of infectious 
mononucleosis observed in children at the Memorial Hospital since 1931. 
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CANCERS OF THE GENITOURINARY ORGANS IN CHILDREN 


Arcuie L. Dean, M.D. 
New York, N. Y. 


ITIL the exception of cancer, diseases of the genitourinary organs 

in ehildren are practically the same as those in adults; in both 
groups the same pathologie processes run the same courses, and they 
are relieved by the same procedures. On the other hand, the majority of 
tumors of the infantile genitourinary tract are sarcomas, in contrast to 
the preponderance of carcinomas in adults. Except for kidney tumors, 
they are extremely rare. Usually they grow rapidly, giving rise to few 
striking symptoms until the opportunity for complete surgical removal 
has been lost. Again save in kidney tumors, there is no comprehensive 
knowledge of their response to treatment by the roentgen rays or 
radium. 

CANCER OF THE PENIS 


Although malignant tumors of the penis do not oceur in children, pre- 
eancerous changes undoubtedly take place before the age of 10 years in 
a certain proportion of boys who have tight prepuces. Since cireumcision 
in later life does not always stop malignant degeneration, complete pro- 
tection can be provided only by cireumeising all male infants a few days 
after birth. 

CANCER OF THE TESTIS 


Incidence.—In a series of approximately 500 cases of testicular tera- 
tomas, 8 occurred in patients between the ages of 1 and 14 years. 

Histogenesis—The cellular structure of these tumors confirms the be- 
lief that these growths arise from totipotent sex cells which are capable 
of producing tissues representing any derivatives of the three primary 
germinal lavers. While the bulk of these tumors is found to consist of 
highly anaplastic embryonal cells, adult structures with much greater 
cellular differentiation are also present. On the whole, the tumors are 
similar to those found in adults, not only as to structure, but also in their 
rapidly fatal course under surgical treatment and in their favorable re- 
sponse to irradiation. 

Pathologic Findings.—In most cases, enlargement of the testis is slow 
but steady. Occasionally, a tumor reaches a certain size and stops grow- 
ing for months or vears, when enlargement is resumed, usually at a more 
rapid rate. An undescended testis, some time after enlargement, may 
descend into the scrotum. This is probably caused by the follicle-stimu- 
lating hormone from the anterior lobe of the pituitary gland, because the 
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same result may follow the therapeutic administration of this substance 
for eryptorehism. 

Metastasis occurs relatively early, although there is some variation 
saused by differences in the structure of the primary tumors. There may 
be widespread metastases from tumors less than 1 em. in diameter. Oc- 
sasionally, metastases are found before testicular enlargement has been 
noted. This is more common when the testis is retained in the abdomen 
and cannot be observed easily. In most cases lymphatie extension pre- 
cedes dissemination through the veins. The usual route follows the lym- 
phaties of the spermatic cord through the pelvie and lumbar vessels to 
the epigastric nodes, and thence up the prevertebral chain through the 
mediastinum and along with the thoracie duct to the signal node in the 
left supraclavicular fossa. Below the level of the epigastric nodes it is 
rare for metastases to be found on the side opposite the affected testis be- 
“ause the lymphaties do not cross the midline. Cephalad from the epi- 
gastric nodes, metastases from either testis follow the same course. Along 
this route there are certain regions in which metastatic tumors most fre- 
quently develop. The most common site for an early metastasis to be 
found is in the abdomen on the side of the affected testis at the level of 
the origin of the renal arteries. Epigastrie nodes are usually the next 
invaded, then the nodes in the mediastinum and hilus of the lungs, and 
finally the signal node in the left supraclavicular fossa. Extension along 
the lymphaties is rapid in most cases. By the time a palpable mass is 
present in the midabdomen, it is likely that other, less accessible regions, 
have been affected. The disease may be widespread without any pal- 
pable metastases. 

Metastasis through veins oceurred in about one-third of the patients 
with metastases. In practically every case they were first demonstrable 
in the lungs by roentgenography. Except in the lungs, blood-borne 
metastases were not found with regularity in any organs, although the 
brain was invaded next in frequency, and in individual cases post- 
mortem examination showed deposits in practically all parts of the body. 

Symptoms.—All of our patients were taken to physicians because of 
a painless enlargement of one testis, the swelling having been discov- 
ered by the child’s mother. Unless the disease is promptly checked, it 
may not be long before loss of appetite and constipation oceur. These 
symptoms of retroperitoneal involvement may develop before the metas- 
tasis is palpable. When epigastric nodes are invaded, the symptoms are 
more striking, especially after eating, when vomiting may occur. The 
appetite may not be lost ; but since it is difficult for food to pass onward 
from the stomach, the body weight and strength decline. Metastases in 
the chest are usually demonstrable before they cause symptoms. En- 
largement of the lymph nodes in the mediastinum or infiltration at the 
hila of the lungs may be considerable before symptoms arise. Then the 


patient may complain of a sense of fullness beneath the sternum ; he may 
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become short of breath, or he may begin to cough. In the same way, 
intravenous metastases in the lung parenchyma may become extensive 
before symptoms develop. They excite coughing, which later is accom- 
panied by the production of bloody sputum. Hemorrhages into the 
lungs sometimes occur. Pleural involvement is rare. Metastasis in the 
node in the left supraclavicular fossa hardly ever produces symptoms, 
even when it reaches a great size. Symptoms from brain metastases de- 
pend on the area affected. Accurate location is usually possible. 

Diagnosis.—Beeause these tumors usually run such a rapidly fatal 
course, it is essential that the proper diagnosis be made without delay, 
and that effective treatment be given promptly. Sinee there are few 
diseases which cause testicular enlargement in childhood, every intra- 
scrotal swelling occurring before puberty should be considered a malig- 
nant tumor until proved otherwise. 

Inspection shows a unilateral tumor in the serotum. The average 
teratoma is about twice the size of a normal testis when the patient 
first visits his physician. In most cases, the skin overlying the tumor is 
normal. Sometimes, if the growth is large, the skin is tense and glazed. 
At the base of the penis there is no swelling, as there is with a hydrocele, 
to cause an apparent shortening or retraction of the penis. The abdo- 
men, chest, and neck should be carefully observed, because occasionally 
metastases may be seen, particularly if they are present in the chest wall 
or in the left supraclavicular fossa. 

Only the lightest toueh should be used in examining testicular tumors. 
Palpation usually reveals a smooth, elastic, symmetrically enlarged 
testis, although stony hard areas may be present or the fingers may 
sink into eystie depressions. The shape of a normal testis is main- 
tained because of the dense, inelastic tunica albuginea. The tumor is 
seldom sensitive. The growth nearly always is limited to the testis, and 
the epididymis feels normal. Also in most eases there is a clear-cut 
line of demareation between the testicular tumor and a normal sper- 
matie cord. Not infrequently fluid surrounds the tumor. If it is aspi- 
rated without puncturing the tunica albuginea, no harm is done and 
the testis can be palpated more easily. Usually the fluid is clear. If 
it is bloody, the growth has probably invaded the epididymis, because 
all the testis is enclosed within the impermeable tunica albuginea. If the 
pulsation of the spermatie artery ean be felt, it is supposed to be evi- 
denee of a testicular tumor. The tumor does not transmit light. 

Metastases are not found in the inguinal lymph nodes unless the 
scrotum has become involved. Pelvie examination by rectum is usually 
negative, although in a few eases, mostly late in the disease, a firm, 
rounded mass can be felt somewhat above and lateral to the upper 
limits of the prostate. 

Often the diagnosis is in doubt when based on examination of the 
testicular tumor alone. If a characteristic metastatic tumor can be dis- 
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covered, the problem is simplified. Therefore, in every case of testicular 
enlargement, the abdomen, chest, and left supraclavicular fossa should 
be examined, and whenever a boy has a tumor of the abdomen, chest, 
or left supraclavicular fossa, the serotal contents should be palpated 
carefully. 

Abdominal metastases are found on the same side as the primary 
tumor and are at the level of, or somewhat cephalad to, the umbilicus. 
When palpable, they are single, rounded, firm, fixed and not tender. 
Because they are retroperitoneal, percussion shows that they are overlaid 
with intestine. If the mass is on the left side, a stomach distended by 
gas will cover the tumor. Metastases in the epigastrium, unless large, 
are not easily felt. 

Roentgenograms of the chest should be taken as a routine measure in 
search of the earliest evidence of intrathoracic metastases. [Extensions 
of the disease through the lymphatics cause a widening of the medi- 
astinum or an infiltration of the hila of the lungs. Intravenous metas- 
tases are round, dense, sometimes single, but usually multiple, of vari- 
ous sizes, and are situated in the parenchyma of the lungs. A metas- 
tasis in the well-known signal node in the left supraclavicular fossa 
may be of almost any size. If searched for, it is easily found when 
present, and its nature should be readily recognized. 

The dense tunica albuginea is an important natural barrier to the 
spread of a teratoma, and it should never be incised for the purpose of 
obtaining a specimen for histological examination. Whenever this mis- 
take is made, the tumor promptly fungates and spreads rapidly. 

Treatment.—When there is no evidence of metastases, primary tes- 
ticular tumors should be irradiated and then removed. Observation of 
a number of cases in which preoperative irradiation has transformed 
highly malignant tumors to neerotie debris suggests that, from the 
theoretic standpoint, it would be advantageous to operate on teratomas 
after their growth properties have been destroyed. It is impossible to 
know how frequently operative trauma produces metastases, but there 
is no question as to the cause of the not infrequent local reeurrences in 
the operative wound. In practice, preoperative irradiation has been 
valuable. We have never had a local recurrence after orehidectomy. 
Also, comparison of the end results, when patients were treated other- 
wise identically, shows a difference in the five-year survival of 22 per 
cent in favor of those irradiated before orchidectomy. 

With radiation available, the only reason for the operative removal 
of a radiosensitive teratoma is the preservation of the spermatogenic 
function of the remaining testis. A number of patients have refused 
orchidectomy, and are among those well for more than five years. How- 
ever, they were irradiated repeatedly; because the minimum dosage 
requirements are not known, and in spite of all protective measures, the 
spermatogeniec function of the normal testis was destroyed. 
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If, in addition to the primary tumor, a patient has metastases, 
orchidectomy is seldom performed. Treatment of the testis is repeated 
several times at as short intervals as the skin will tolerate. 

Whether or not metastases can be found, the pelvie and lumbar 
lymphaties of the same side as the affected testis and the epigastric 
region are given full doses of radiation. When metastases are found in 
the lungs or mediastinum, enough anterior and posterior portals are 
outlined to inelude all the affected regions. Treatment is given in frae- 
tionated doses until full skin tolerance is reached. In most cases com- 
plete regression of the tumors ean be obtained. The special precautions 
which should be observed when irradiating children will be discussed 
later. 

Results of Treatment.—The end results of the treatment of teratomas 
in children are about the same as those reported in adults. There was 
a five-year survival of 78.5 per cent when the patients were first seen 
without evidence of metastases, and in the teratoma patients as a whole, 
72 per cent of whom had metastases, 29 per cent were living without evi- 
dence of disease five years after the beginning of irradiation therapy. 


CMNCER OF THE BLADDER AND PROSTATE 


Tumors of the bladder are rare in childhood. A study of published 
reports and the records of the Memorial Hospital show an approximate 
incidence of 1 bladder tumor in a child to each 950 bladder tumors in 
adults. Although a number of different tumors have been described, 
practically all were sarcomas. Largely because these grawths originate 
from subepithelial structures, they develop without giving rise to clear- 
cut symptoms such as the initial hematuria which so regularly indicates 
the presence of a bladder tumor in an adult. Cases have been reported, 
and I have seen similar instances, in which tumors develop so ‘‘silently”’ 
in female infants that the first sign of disease was the discovery of a 
pale tumor process, protruding from the urethral meatus. 

The earliest appreciable symptoms caused by obstruction at the blad- 
der outlet are frequency, dribbling, or incontinence. Since inflamma- 
tion regularly follows obstruction, dysuria makes the child ery out while 
trying to void, and urinalysis shows marked infection. Rectal palpa- 
tion, cystoscopy, roentgenograms, and the microscopic examination of a 
specimen of the growth reveal the nature and extent of the disease. By 
the time a diagnosis has been made, the tumor has usually become of 
vreat size, and the general health of the child is found to be correspond- 
ingly poor. For these reasons, the radical surgery necessary for the 
removal of the bladder and the transplantation of the ureters has been 
impractieable. In an effort to give palliation, irradiation has been used, 
but with little benefit. The illness of these patients is principally due 
to infection resulting from obstruction ; so far irradiation has not caused 
sufficiently rapid regression of the obstructing growth. Because clin- 














DEAN: CANCERS OF GENITOURINARY ORGANS 345 


ieal experience is scanty, there is little available information regarding 
the radiosensitivity of these tumors. 

Prostatic Tumors.—The little that can be said regarding bladder 
tumors applies equally well to prostatic tumors in children. In faet, the 
few prostatic sarcomas which have been described in children invade 
the bladder base so intimately that their exact origin cannot be deter- 
mined ¢linically. The symptoms, which also are those of infection super- 
imposed on obstruction of the bladder outlet, invariably are noted only 
late in the disease. As yet, no effective therapy has been found. It is 
suggested that the obstruction be relieved by the simplest means, non- 
operative if possible, and that fractionated doses of irradiation be given 
through multiple portals outlined on the circumference of the pelvis. 


CANCER OF THE KIDNEY 
(Wilms’ Tumors) 


Incidence.—Comprehensive studies by Duzan,' Picot,? Dean and Pack* 
of the incidence of all malignant tumors of infancy show kidney tumors 
second in frequency only to tumors of the eve. Warner* found that in 
adults renal tumors make up only about 0.5 per cent of all cancers, but 
in children approximately 20 per cent begin in the kidney. With few 
exceptions, all of these are embryonal adenosarcomas, or Wilms’ tumors, 
by far the most common cancer of the genitourinary tract in infants. 
These tumors are congenital, embryonal, mixed tumors, whieh arise from 
the kidney anlage. 

Age and Sex Distribution.—The disease has been found in the 7- 
month fetus and in adults, but it is exceedingly rare after the seventh 
year. The average age at which the tumor has been discovered is about 
3 years. 

The sexes are affected equally, in keeping with the congenital origin 
of the disease. 

Histogenesis—In a short discussion, it is impossible to describe the 
many theories of the genesis of Wilms’ tumors. Since these tumors may 
show marked variations in the degree of differentiation of their com- 
ponent cells and in the number of tissues represented, it seems reason- 
able to suppose that they originated at different developmental periods 
of the embryo. If the tumor arises before the urogenital ridge has 
formed the nephrotome, multipotency of these cells may account for 
the elaboration of smooth and striated muscle fibers, fat and cartilage 
cells, and sarcomatous and tubular elements. At a later stage, if the 
renal blastema or nephrotome is the predominant contributing strue- 
ture to the tumor, primitive renal tubules or even primitive glomeruli 
may be recognized. 

Pathologic Findings—Gross Anatomy: Embryonal adenosarcomas 
are usually unilateral, although in Wilms’ collected series,° 7.2 per cent 
were bilateral and Kretschmer and Hibbs® found bilateral occurrence in 
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12 per cent. The tumor may occur in any part of the kidney, although 
usually the lower half is first involved. At first, the growth is always 
within the renal capsule. When this is ruptured, extension follows the 
routes of least resistance. Practically all Wilms’ tumors are surrounded 
by a capsule which completely separates the tumor from the renal 
parenchyma until the growth is quite large. This eneapsulation has 
caused many observers to describe the tumor as ‘‘in’’ the kidney, but 
not ‘‘of’’ the kidney, and is largely responsible for the infrequency of 
urinary signs. Wilms’ tumors grow aggressively. They may extend 
toward the renal pelvis pushing kidney tissue outward to form a pseudo- 
polyp, or the growth may protrude from the hilum. The kidney may 
retain its shape, but in many eases it has been found fitting like a small 
cap on the tumor mass. The tumor is usually bluish and smooth, al- 
though irregular lobulations are present in more advanced stages. On 
section, the substance is soft and grayish white or yellow. In parts, it 
may look medullary, fibrous, gelatinous, vascular, or edematous. Situ- 
ated retroperitoneally, the tumor displaces the colon forward and 
mesially. On the right side, it may press against the duodenum and 
obstruct it. After the renal capsule is ruptured, the disease is likely to 
extend to the omentum and adjacent organs of the peritoneal cavity. 
All of the abdominal viscera may be affected. The walls of large blood 
vessels, especially veins, and the ureters have been destroyed; even the 
diaphragm offers but slight resistance. Beeause of its great growth 
capacity and delay in diagnosis, the tumor may reach a weight of 
5,000 em. 

Wilms’ tumors grow so rapidly that the capillaries fail to develop 
walls of normal strength. As a result, they frequently rupture spon- 
taneously, giving rise to hemorrhages within the tumor. These hemor- 
rhages are often invaded by tumor cells, and for this reason, although 
lymphatic extension may occur, the earliest demonstrable metastases 
are usually blood-borne and are found in the lungs and the brain. 

Microscopie Anatomy: Histologically Wilms’ tumors are composed 
largely of tissues of mesodermal origin, though Masson’ has recently 
recognized neuroectodermal elements. In some specimens the predomi- 
nant cells are round, hyperechromatie, and undifferentiated; in others 
differentiation is more complete, and one ean see abortive reproductions 
of renal tubules and glomeruli. Interspersed among these structures 
of renal blastema origin may be found other tissues sueh as smooth mus- 
cle, striated muscle, myxomatous tissue and, rarely, cartilage and fat. 

The epithelial elements of the tumor consist of tubules of variable 
sizes and shapes lined by eylindrieal or euboidal cells. The basement 
membrane is often imperceptible. The glandlike tubules are usually 
single-layered and have a tendency to form eysts. In some areas the 
epithelial tissues form solid cords or strands. Abundant mitoses in the 
cells of these tubules indicate their activity in the histogenesis of the 


tumor. 
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Smooth muscle fibers are found in these tumors with some regularity. 
Ribbert’ and Busse* assert that the rarer striated muscle fibers develop 
from them by metaplasia. Other structures such as fat and myxom- 
atous tissue are only occasional components of embryonal adenosar- 
comas, but they occur sufficiently often to justify the use of the term 
‘*mixed tumor.”’ 

Symptoms.—In common with all other kidney tumors, embryonal 
adenosareomas produce no symptoms until late in their life history. As 
the tumor grows in the infant, there is a gradual enlargement of the 
abdomen, accompanied by constipation and malaise. After a time, in 
the majority of cases entirely by accident, a large mass is discovered in 
one side of the abdomen. If growth continues, it is not long before 
more urgent symptoms arise, such as vomiting, loss of weight, asthenia, 
anorexia, an increased rate of tumor growth, and the appearance of tor- 
tuous, dilated, superficial veins. Soon the terminal stage is reached with 
ascites, marked emaciation, a huge abdomen, and perhaps obvious metas- 
tases. Death is usually caused by cachexia, occasionally by intercurrent 
disease. 

The first symptoms in the 24 patients seen at the Memorial Hospital 


were : 
(1) aecidental discovery of a mass in the abdomen 64 per cent 
(2) pain in the loin or abdomen 16 per cent 
(3) asthenia and malaise 12 per cent 
(4) hematuria 4+ per cent 
(5) frequeney of urination 4 per cent 


Pain is seldom an important symptom, and it is always diffieult to 
evaluate. It may be colicky, associated with constipation, or it may 
oecur when the rapidly growing tumor exerts tension on the renal ecap- 
sule or traction on adjacent organs. 

Hematuria, usually painless, has been reported in between 10 and 25 
per cent of children with Wilms’ tumors. This is in contrast to an inei- 
dence of between 75 and 85 per cent in adults with tumors of the renal 
parenchyma. This difference is probably due to the encapsulation of 
Wilms’ tumors. Not infrequently, the bleeding is from the congested 
parenchyma of the kidney rather than from the tumor proper. Hema- 
turia is always intermittent with recurrences at irregular, and some- 
times widely separated, intervals. The blood is diffused throughout all 
of the voided urine. 

Urinary symptoms are usually insignificant and unimportant. This 
again is probably due to the separation of the tumor by its eapsule from 
the renal pelvis and parenchyma. Erythrocytes are sometimes found 
on microscopic examination, but many tests may show normal urine, 
especially when the diseased kidney does not function because of pres- 
sure atrophy. Urinalysis may aid in detecting the onset of infection, and 
it is significant when albuminuria follows pressure on the tumor. 
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Fever may be the first and, for a time, the only symptom. It is fre- 
quent with Wilms’ tumors, as it is in children who have lymphosarcoma 
or endothelial myeloma. A majority of our patients had intermittent 
fevers ranging from 38.6 to 40.0° C. (101.5 to 104° F.). The tempera- 
ture elevations seemed unrelated to the stage of the disease. 

Diagnosis —A palpable tumor is an important discovery in either a 
child or an adult, but in a child it may be the only diagnostic sign. 
There may be difficulty in feeling the tumor if the child is obese ; also in 
infants, the kidney normally lies deeper in the pelvis than in adults. 
Careful bimanual palpation of a Wilms’ tumor may demonstrate its 
location, size, shape, consistence, mobility, and tenderness on pressure. 
The surface is usually smooth, although it may become lobulated. In 
most eases, the consistency is elastic, although when necrosis occurs or 
bleeding takes place in its substance, the tumor may be as soft as in 
hydronephrosis. Mobility depends on the size of the growth and the 
amount of available space remaining in the abdomen, because for a time, 
at least, primary tumors are not adherent and move with respiration. 

The clinical features of a large, rapidly growing kidney tumor in a 
young child are so definite that a tentative diagnosis should be made in 
most eases by physical examination. However, differentiation must be 
made between intra-abdominal masses from other causes: 

1. Lymphosareoma of retroperitoneal lymph nodes is centrally located 
and is surrounded by resonant intestines. With Wilms’ tumors reso- 
nanee is mesial to the abdominal mass. Regional lymph nodes are more 
frequently affected by lymphosarcoma. 

2. Tumors of mesenteric lymph nodes such as lymphosarcoma, malig- 
nant lymphogranuloma or tabes mesenterica are massive, somewhat 
superficial and situated near the umbilicus. 

3. Suprarenal tumors in children are often associated with disturb- 
ances of the endocrine system. 

4. Tubereulous kidneys are seldom as large as renal adenosarcomas. 
Urinary symptoms are more prominent and laboratory findings are 


often pathognomonie when tuberculosis is present. 


5. Hydronephrosis should be differentiated by a urologic examination. 

6. Polyeystie disease is always bilateral, but one kidney may be larger 
than the other. Retrograde urograms furnish the best diagnostic 
evidence. 

7. Tuberculous peritonitis is somewhat difficult to differentiate from a 
Wilms’ tumor. The general physical examination, the doughy consist- 
ence of the abdomen, chest films, and family history should furnish clues. 

8. Hepatic tumors are rare in children. Although they are seldom 
accompanied by jaundice, there are usually severe gastrointestinal symp- 
toms and pain. 

9. Ovarian tumors are rare in childhood. They are usually bilateral 
and ean be palpated bimanually with one finger in the rectum. 











DEAN: CANCERS OF GENITOURINARY ORGANS 349 


10. Splenomegaly is more superficial than adenosareoma of the left 
kidney and is situated higher in the abdomen. Blood examinations aid 
in detecting leucemia, malaria, or syphilis. 

11. Pancreatic tumors are rare in children and cause unusually severe 
gastric symptoms and intractable pain. 

12. Feeal tumors are more superficial than Wilms’ tumors and they 
are freely movable. They are associated with obstipation or intestinal 
obstruction. Roentgenograms taken after a barium enema clearly show 
the condition. 

13. Psoas abscesses should be differentiated by their more echronie, 
febrile course, by pain in the spine and by characteristic roentgeno- 
graphie changes in the vertebrae. 

Beeause the most painstaking general physical examination cannot 
establish a clear-cut diagnosis of Wilms’ tumor and because by the time 
a suspicious mass has been discovered, the disease is far advanced, more 
specific diagnostic measures must be carried out without delay. In most 





Fig. 1.—Outline of a Wilms’ tumor of the right kidney in a child aged 3 years. 
The tumor measures 20 cm. from its upper pole to the point at which it dips below the 
brim of the pelvis. The otherwise excellent condition of the child is not exceptional 
at the time a large mass is discovered. 
cases excretory urograms will show pressure deformities of the pelvis 
and calyees. Not infrequently, poor function or complete obliteration 
of the pelvis and the calyces makes excretory urography inconclusive. 
When the diagnosis has reached this stage, a urologist should be con- 
sulted. To one properly trained in the use of modern instruments, ex- 
treme youth in either sex is no contraindication to cystosecopic exam- 
ination. Ureteral catheterization, functional studies, and retrograde 
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urograms should establish the diagnosis and determine the efficiency of 
the ‘‘good’’ kidney. Under no circumstances should one incise a Wilms’ 
tumor to obtain material for microscopic examination. This ill-chosen 
operation destroys the capsule of the tumor and encourages more rapid 
and widespread growth. 

Treatment.—Until recently surgery alone was employed to treat 
Wilms’ tumors. All of these growths were large, compared with the 
size of the patients; sometimes, the tumor weighed more than 25 per 
cent of the infant's body weight. This factor added to the high malig- 
naney of the disease made the results of surgery bad. No ecomprehen- 
sive statistics are available, but it is questionable whether there was a 
5+ per cent survival after five years. 

Principally because of their embryonal nature and also because they 
had other characteristies in common with tumors whose high radiosen- 
sitivity had been proved, radiation was first applied to Wilms’ tumors 
about fifteen years ago. Although the patients were few and the dis- 
ease in all was hopelessly advaneed, such marked temporary regression 
was regularly observed that the recommendation was made that every 
Wilms’ tumor which had not spread beyond the kidney should first be 
irradiated, and, when it had been reduced to approximately the size of a 
normal kidney, nephreetomy should be performed. Since this statement 
was made, there have been such great improvements in roentgen ray 
apparatus and therapeutie methods that much larger doses of radiation 
ean be delivered to deeply situated tumors with less injury to the over- 
lving tissues. The writer now believes that all Wilms’ tumors are best 
treated with irradiation alone. Personal experiences and those of others 
have shown that even in those eases in which preoperative irradiation 
has caused the tumor to disappear and an apparently complete nephree- 
tomy has been performed, local reeurrences or metastases usually follow. 
Furthermore, microscopic examination of these irradiated tumors re- 
vealed a considerable amount of viable tumor tissue persisting. From 
these studies, it seemed reasonable to suspect that either the preopera- 
tive doses of irradiation were inadequate to completely devitalize the 
tumors, or nephreectomies were performed before radiation effects had 
become fully established. Subsequent patients have been given max- 
imal doses of irradiation by the fractional method. No operations have 
heen performed, and the results so far have been better. 

Sinee this paper is written for pediatricians, details of irradiation 
technie will not be described. In general, however, it is suggested that 
four portals be outlined over the tumor and that they should be treated 
in turn, one each day, until full skin tolerance has been reached. Metas- 
tases should be irradiated with fractional doses applied through as 
many portals as the affected part of the body permits. Secondary de- 
posits which ean be discovered, such as those in the lungs, will often 


disappear under treatment, but in most cases the patients sueeumb to 
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other metastases, usually in the brain, which are undetected until late 


symptoms, such as convulsions or paralysis, oceur. 

Inasmuch as young children are relatively intolerant of irradiation, 
they should be observed carefully while under treatment. The diet 
should be chosen to maintain good general health and a high quality of 
blood. An examination should preeede each daily treatment. Blood 
counts should be made at three-day intervals and roentgenograms of the 
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Fig. 2.—Wilms’ tumor removed from patient shown in Fig. 1. The marked diminution 
in size occurred in two weeks of irradiation treatment. 
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Fig. 3. 





Sagittal section of the tumor shown in Fig. 2. The encapsulated tumor is 
shown in close apposition to apparently normal kidney tissue. 

chest should be taken every two weeks for the first few months. Ex- 

eretory urograms, made every two to three weeks, will usually show 

the amount of tumor regression. In the majority of cases, diminution 

in size will be evident after only a few days of treatment, and regres- 

sion may be so rapid that a large tumor will completely disappear in 
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two weeks. If the patient shows anemia, or if the white blood cells fall 
below 2,000 per cubie millimeter, transfusions should be given, and it 
may be necessary to decrease the rate of treatment. 

Results of Treatment.—No comprehensive study of the end results of 
radiation therapy of Wilms’ tumors has been made, because to my 
knowledge only two primary operable patients have been treated with 
irradiation alone. However, each is a healthy, normally growing child 
without demonstrable evidence of disease, one two years and the other 
five years after treatment was started. 


SUMMARY AND CONCLUSIONS 


Caneer of the genitourinary tract other than that in the kidney is a 
very rare occurrence in children. 

Cancer of the penis does not occur, although precancerous changes 
may take place in boys before the age of 10. Cireumcision a few days 
after birth provides the best protection. 

In cancer of the testis the appearance of the tumor is usually the 
first and only diagnostic sign. Symptoms frequently do not develop 
until metastasis has occurred. Delay in diagnosis after the appearance 
of the tumor is due to the tendeney to ignore cancer as a possible diag- 
nosis because of the rarity of the disease in children. Since metastases 
occur early and a difference in five-year survivals of 43 per cent exists 
between patients treated before and after metastases have developed, 
early diagnosis and prompt treatment are important factors in deter- 
mining the prognosis. It is, therefore, important that every testicular 
enlargement and every intrascrotal swelling be considered malignant 
until proved otherwise. When there is no evidenee of metastases, pri- 
mary testicular tumors should be irradiated and then removed. When 
metastasis has oceurred, irradiation is the only treatment advocated. 

In caneer of the bladder and prostate, the tumor is not usually dis- 
covered until late symptoms of obstruction and infection have devel- 
oped to the extent of making impracticable the radical surgical treat- 
ment which is required. For this reason the prognosis is extremely 
poor. Radiation is of little value as a palliative measure, and clinical 
experience is insufficient to determine the radiosensitivity of these tumors. 

Wilms’ tumors are the malignant tumors most frequently found in 
the genitourinary tract in children. Again, the onset is insidious and 
a palpable tumor is the most frequent early diagnostie sign. It is essen- 
tial to differentiate the symptoms and findings of Wilms’ tumors from 
those of other diseases in children which cause intraabdominal swelling. 
Ureteral catheterization, functional studies, and retrograde urograms 
are the most specific diagnostic aids. The writer advocates irradiation 
alone as the most effective means of treatment. No conclusive end 
results ean be given, because to his knowledge only two primary oper- 
able patients have been treated with irradiation alone. Both of these 
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patients are now apparently healthy normally growing children, one 
two years and the other five years after treatment. The prognosis for 
patients who have developed metastases is very poor. Even if these 
metastases respond well to irradiation treatment, the patient sueeumbs 
to other metastases which develop undetected, usually in the brain, eaus- 
ing convulsions and paralysis. Earlier diagnoses alone can improve the 
prognosis for Wilms’ tumors, since operation is not advocated for their 
treatment and since we feel that irradiation gives good end results only 
when applied before metastases have occurred. Because symptoms are 
so obscure, only the constant awareness on the part of the general praec- 
titioner and pediatrician of the possible occurrence of the disease in ehil- 
dren will bring about this requisite for a possibly better prognosis. 
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GYNECOLOGIC CANCER IN CHILDREN 


JoHN A. Keuiy, M.D. 
New York, N. Y. 


HE true incidence of gynecologic cancer in children is difficult to 

determine, but figures presented by individuals and institutions re- 
porting large series of cases of neoplastic disease show that it is seldom 
encountered. Compared with its occurrence in adults, cancer of any 
type is relatively rare in children, and especially in the female repro- 
duetive tract. Hall and Bagby,’ reporting 134 proved cases of cancer 
in patients ranging from 814 to 31 vears of age, observed at the Bernard 
ree Skin and Cancer Hospital from 1908 to 1938, found six cases of 
caneer of the female genital traet, only one of which—a colloid carcinoma 
of the ovary—occurred in a patient 15 vears of age or younger. 

In contrast to cancer in adults, cancer in children rarely involves the 
vulva, vagina, cervix, and corpus uteri. Among adults the most common 
malignant neoplasm occurring in the female genitals is carcinoma of 
the cervix uteri. At the Memorial Hospital about 97 per cent of all 
cases of primary cervieal cancer are epidermoid carcinoma. We have 
not personally observed a case of epidermoid carcinoma of the cervix 
in a child, though recently we have seen and treated an adenocarcinoma 
of the cervix in a girl 16 vears of age. Other observers, however, have 
seen earcinoma of the cervix in vounger persons. Morse® reports a 
ease of a highly cellular adenocarcinoma of the cervix in a girl 10 years 
old. In an exhaustive review of the literature he was able to find only 
one case of carcinoma of the vulva in a child. The lesion apparently 
arose in the clitoris. He found only eight other cases of epithelial neo- 
plasms involving cervix or corpus uteri. He discusses these cases in de- 
tail and concludes that in three cases the diagnosis must be accepted with 
reservations; in two cases the information was incomplete, and in only 
three of the eight cases did the clinical and histologie evidence confirm 
the diagnosis of cancer. 

Since that time other proved cases have been added to the literature. 
Baldwin® reports a ease of primary medullary squamous carcinoma of the 
vagina oceurring in a girl 14 vears of age. In 905 eases of cancer of the 
vulva, vagina, cervix, and corpus, proved by microscopic study at the 
University of Michigan Hospital, this was the only case of cancer of the 
female genitals oceurring in a patient under 20 years of age. Glass* 
reports a ease of carcinoma of the cervix in a girl 16 years of age, in 
which microscopic study showed both squamous and glandular elements 
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to be present. Ludwig® reports a ease of carcinoma of the cervix in a 
girl 16 years of age, which was treated by means of radium and x-ray 
therapy. The patient was alive, well, and free from disease five years 
after treatment. Scheffey and Crawford® report a case of adenocar- 
cinoma of the cervix in an infant 22 months old. Bonner’ reports a ease 
of papillary adenocarcinoma of the cervix in a Jewish child 13 vears of 
age, though Jewish adults are less likely to develop carcinoma of the 
cervix than women of other races. 

Gilbert,* in 1932, reported a case of carcinoma of the corpus uteri 
occurring in a girl 11 years of age. The histology was reviewed and 
confirmed by several authorities. At that time Gilbert was able to find 
in the literature reports of only five other cases of carcinoma of the 
corpus uteri in patients under 15 vears of age. Lockhart,’ in 1935, re- 
ported an extremely rare case of adenocarcinoma of the corpus uteri, 
which oceurred in a child 2 years and 3 months of age. Ewing, in con- 
firming the histologic diagnosis, stated: ‘‘This is an adenocarcinoma, 
papillary in type, with considerable infiltration of the uterine wall. It 
is not distinctly embryonal, and does not differ greatly from some endo- 
metrial carcinomas in adults.”’ 

In comparison with these rare tumors, ovarian neoplasms in children 
are more extensively recorded in the literature. Although they oceur 
more frequently, they form only a relatively small percentage of the 
diseases observed in female children. Histologically, these tumors are 
classified as embryonal carcinomas, sarcomas, teratomas, granulosa cell 
tumors, and mixed cell types which make accurate classification impos- 
sible. -Wiel,"’ in 1905, reported a large series of ovarian neoplasms 
occurring in children. In more recent years Downes,'' Hunt and 
Simon,'? Bland and Goldstein,'® Anderson and Sheldon,"* Levi,'® Lan- 
man,'® and others have reported cases or series of cases of malignant 
ovarian lesions in children. These tumors may occur at a very early 
age. Hunt’s patient was 17 months old; 16 eases cited by Downes were 
in girls under 10 years of age. 

In adult life malignant ovarian neoplasms do not form a large per- 
centage of all eases of cancer of the female genitals. Levi'® states that 
in 7,000 cases of cancer of all types observed at the Pondville Hospital, 
Massachusetts, from 1927 to 1935, only 79 (or 0.011 per cent) were pri- 
mary malignant ovarian tumors, and not one of these patients was under 
20 years of age. Lanman,"* in 1929, reported five cases of ovarian tumors 
in children under 12 years of age out of a total of 12,260 admissions in 
ten vears to the Children’s Hospital, Boston. He observed, as have oth- 
ers, that difficulty was encountered in accurately classifying some of 
these tumors; there were two carcinomas, two teratomas, and one dermoid 


evst. 
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DIAGNOSIS 


Because of the rarity of these tumors the diagnosis is not infrequently 
missed at an early stage of the disease. This is particularly unfortunate 
in children, in whom the clinical course of the disease apparently moves 
to a fatal termination more rapidly than in adults. The importance of 
considering cancer as a possible diagnosis should be realized when any 
lesion occurs on the external genitals. Vaginal discharge in a child ean 
be the manifestation of a neoplasm of the cervix or corpus, as well as of 
a Neisserian infection. Vaginal bleeding should immediately be in- 
vestigated under anesthesia, so that vagina, cervix, or corpus can be 
thoroughly examined. 

The short history in most eases of ovarian new growths emphasizes 
the necessity for careful abdominal and rectal examination, also under 
anesthesia if necessary, whenever a patient complains of abdominal pain 
or backache. The presence of a pelvie or abdominal tumor e¢alls for im- 
mediate surgical investigation. 

In the eases of cancer of the genitals observed in children at the Me- 
morial Hospital, there was an average delay of about five months between 
the onset of the first symptom and the arrival at a correct diagnosis. 

ANATOMIC VARIETIES 

In the period from 1930 to 1936, seven cases of cancer of the female 
genitals in children 15 years of age or younger were observed at the 
Memorial Hospital. Of these five were ovarian tumors, one was a leio- 
myosarcoma of the round ligament, and one was a melanoma of the 
vulva. It will be convenient to discuss the symptoms, the findings, and 
the treatment under the three separate headings of these types. 

Velanoma of the Vulva.—This disease occurred in a child 14 years of 
age. The first symptom was the appearance of a white spot about 134 em. 
in diameter on the left side of the labium majus, about a year and a half 
before the patient was admitted to the Memorial Hospital. For one year 
there was no change in this lesion, but it then became bluish in color 
and enlarged rapidly. The past history was irrelevant, and, except for 
the lesion on the vulva, the general physieal examination was essentially 
negative. 

The upper half of the left labium majus was involved by a sessile, ul- 
cerated mass, measuring 6 by 6 by 444 em. (Fig. 1). The remaining 
skin over the lesion was deep blue in color, and streaks of discoloration 
extended out from the tumor mass into the skin of the vulva. There was 
a firm fixed lymph node measuring 2.5 em. in the left inguinal region. 
There was no right inguinal adenopathy nor palpable abdominal masses. 


X-ray films of the chest revealed no evidence of metastases. 

The method of treatment was excision of the entire left vulva four 
days after admission to the hospital and removal of the tumor mass. At 
the same time dissection of the left groin was carried out. 
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The immediate postoperative course was uneventful. For about 
eight months, the patient was well and showed no evidence of local dis- 
ease. At this time pigmented lesions appeared on the back and tongue. 
Several of these were removed at another institution. When seen at the 











Fig. 1.—Melanoma of the vulva in a child aged 14 years. After excision of the en- 
tire left vulva and dissection of an inguinal lymph node, the child showed no evidence 
of disease for a period of about eight months. 











Fig. 2.—Pigmented lesions which appeared on the skin of the back of the patient 
shown in Fig. 1, eight months after the excision of the melanoma. She died of gen- 
eralized metastases about ten weeks later. 
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Memorial Hospital about this time, the patient showed multiple pig- 
mented lesions of the skin of the back (Fig. 2). The vulva and groins 
showed no evidence of disease. Rectal examination revealed the presence 
of a tumor mass about the size of an orange in the upper left pelvis. 
X-ray films of the chest now showed extensive metastatic disease through- 
out both lungs. Numerous lesions appeared on the legs, arms, and back, 
and the patient died about two and a half vears after the onset of the 
first detectable symptom. 

Leiomyosarcoma.—The only case observed at the Memorial Hospital 
in this series occurred in an infant aged 16 months. The first indication 
was the appearance of a lump in the left groin about the size of a marble 
about four months before the patient was admitted to the Memorial Hos- 
pital. The tumor had been removed at another institution one month 
before the patient had been placed under observation at the Memorial 
Hospital. Exeept for the local lesion, the patient was in excellent phys- 
ieal condition. The groin showed considerable induration and thicken- 
ing. X-ray examination revealed no evidence of pulmonary disease. 

















Fig. 3.—Recurrence of a leiomyosarcoma in an infant aged 16 months, who died 32 
months after the first appearance of the disease. 

The treatment consisted of x-ray therapy to which the child responded 
very well. In less than two months, all evidence of disease had vanished, 
and the patient remained in good health and free of disease for about 
eight months, when a recurrent mass was noted in the left groin, extend- 
ing into the left vulva. X-ray treatment was repeated for about a month, 
and then radon seeds were implanted in the mass of the left groin and 
vulva. Again the disease responded to treatment, and in two months 
there was no evidence of disease. Nine months later, however, a suspicious 
area appeared in the left groin (Fig. 3). A course of Coley’s toxin was 
administered, but no improvement was observed from this treatment. 
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Films of the chest were repeatedly negative for evidence of metastatic 
disease, but the local lesion progressed gradually, broke down and ul- 
eerated, and the child died about five months later, thirty-two months 
after the first appearance of the disease. 

Ovarion Tumors.—Observations at the Memorial Hospital bear out 
the evidence that these are the most frequent forms of cancer of the 
genitals in children, while in adult life they form a relatively low per- 
centage of all cases of cancer of the genital organs. At the time this 
study was made, 5,244 cases of cancer of the female genitals had been 
observed at the Memorial Hospital. Of these, 484 cases were malignant 
ovarian tumors, either primary or recurrent. They make up 8.27 per 
cent of the total. In our present series of cases in children, five out of 
seven tumors of the female genitals were ovarian. The average age was 
1314 years. The oldest child was 15 vears of age, and the youngest was 
12. Histologically, two of these cases were classed as embryonal ear- 
cinomas, two as malignant teratomas, and the fifth as a myxoxantho- 
sarcoma. The average period of delay between the onset of the first 
symptom and the arrival at a correct diagnosis was about three months. 





5 














Fig. 4.—Teratoma of the ovary removed from a child, aged 13 years. She died nine 
months after the first appearance of the tumor. 

In three of these five cases diagnoses had first been made in other 
hospitals, and in two of these three cases the tumors had been removed 
before the girls appeared for treatment at the Memorial Hospital; the 
third case had been inoperable. Of the two remaining cases of ovarian 
tumors, the diagnosis was made at the Memorial Hospital, where the 
patients were first treated. 
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Of all five cases, only one patient had a history of trauma as a pos- 
sible etiological factor. Three had symptoms of abnormal menses aec- 
companying the onset of their illness. Four suffered early symptoms of 
severe pain, located, in two instances, in the lower quadrant of the ab- 
domen in which the tumor was found, and in another ease across the 
lower quadrant of the back. In three cases abdominal swelling was an 
early manifestation of the disease. Nausea and vomiting occurred in 
only one case in tne early history of the onset. In most eases there were 
no significant general findings other than the lesion. All had palpable 
masses of either the primary or the recurrent tumor when observed at 
the Memorial Hospital. Rectal examination often disclosed their loca- 
tion. 

Of the three cases originally diagnosed elsewhere, only two received 
treatment. They both had inoperable tumors and were given x-ray 
therapy. In one case—a teratoma of the ovary—the diameter of the 
abdomen was reduced by 3 em. in the course of three weeks. In the other 
case—an embryonal carcinoma of the ovary—there was an apparent 
reduction in the fluid formation, which had prevented the outlining of 
the tumor mass. The first patient lived about two years after the first 
objective symptom of the disease appeared, or one year after admission 
to the Memorial Hospital for treatment. The second patient died about 
six weeks after completion of x-ray therapy. X-ray therapy was pre- 
seribed for the third of these cases originally diagnosed in other hospi- 
tals—a recurrent embryonal eareinoma when observed at the Memorial 
Hospital—but the patient never returned for treatment and was com- 
pletely lost to follow-up. 

Of the two patients with ovarian tumors first diagnosed at the Me- 
morial Hospital, one was a teratoma, and the other a myxoxanthosareoma. 
The history of the first case needs special mention. About ten years be- 
fore the patient was admitted to the Memorial Hospital for treatment 
of the ovarian tumor, she had an amputation of the leg for a huge 
cavernous angioma. For about seven years she had been having x-radi- 
ation therapy at the Memorial Hospital for recurrent tumor growth. 
When the patient was 13 vears of age, she developed the abdominal tu- 
mor which was treated as an intraabdominal hemangioma because of the 
coexisting cavernous hemangioma. The regression in the size of the 
tumor was so slight after completion of radiation therapy that the diag- 
nosis was thought untenable. The abdomen was consequently explored, 
and a large lobulated tumor measuring 16 by 13 by 7 em. (Fig. 4) was 
removed and was identified as a malignant teratoid tumor of the ovary 
with fibrosareomatous and carcinomatous elements. The operation was 
followed by x-radiation therapy, to which the patient responded very 
well. Five weeks after the operation there was no local evidence of dis- 
ease; the patient had gained weight and was markedly improved in 
health. Six weeks later, however, the patient became very ill. She had 
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moved to the country where treatment was not available, and she died 
from an apparent recurrence of the tumor, about nine months after its 
first manifestation. 

The patient with myxoxanthosarcoma was operated on in another hos- 
pital and has been well and symptom-free for two vears. Thus of the 
five cases of ovarian tumors, one was lost to follow-up, three died from 
recurrent growths or generalized metastases after good initial re- 
sponses to treatment, and one has been well and symptom-free for a 
period of about two years. 

TREATMENT 

Since no one has the advantage of a wide experience in the treatment 
of eancer of the genital organs in children, the principles of treatment 
must be based on the experience gained in the management of the same 
disease in adults. It is acknowledged today by all gynecologists, in this 
country at least, that the best treatment for cancer of the cervix and 
corpus uteri is based on radiation therapy. The faet of the more rapid 
growth of tumor tissue in children would accentuate the importance of 
instituting prompt and aggressive x-ray and radium therapy in these 
cases, rather than resorting to surgery. 

In the ovarian tumors surgical removal is indicated in operable cases : 
first, because a fair percentage of ovarian tumors in children are benign, 
and, second, because cure has resulted from this procedure when the 
histology has been relatively low in the seale of malignant structure. 
In highly malignant types of tumors surgery should be promptly supple- 
mented by thorough radiation therapy. In inoperable and recurrent 
eases a fair degree of palliation has frequently been obtained by radiation 
therapy. 

END RESULTS AND PROGNOSIS 

Accurate end-result figures in the treatment of cancer cannot be 
caleulated until a given series of patients has been followed for a period 
of five years. We do not attempt, therefore, to compute an informative 
figure from the results of our series, because thus far no patient has 
been well and free of disease for that long a time. We may state, how- 
ever, that the prognosis for gynecologie cancer in children is extremely 
unfavorable. Of our seven eases, five died in spite of good initial re- 
sponse to treatment, and one who was lost to follow-up without treatment 
is probably dead. Only one is well and symptom-free two years after 
treatment. 

SUMMARY AND CONCLUSIONS 


Cancer of the female genitals in children is a rare and usually a rap- 
idly fatal disease. Its presence is to be suspected when vaginal discharge 
or unusual vaginal bleeding exists. Rectal and abdominal examinations 
are indicated in all cases of undiagnosed abdominal pain and backache. 
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Any pelvie or abdominal tumor requires immediate surgical investiga- 
tion. Early diagnosis and prompt and efficient radiation therapy may 
improve the end results of the occasionally eneountered case of cancer 
of the vagina, cervix, and corpus. The alert pediatrician will always 
consider cancer as a possible diagnosis when any lesion oceurs on the 


external genitalia of children. 
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CANCER OF THE HEAD AND NECK IN CHILDREN 


Hayes E. Martin, M.D. 
New York, N. Y. 


AX compared to the more common infectious diseases and disorders 
of children, cancer is probably infrequently encountered in any 
individual pediatrie practice. This relative infrequeney of cancer in 
children is not a true index of its significance, however, for, while most 
childhood diseases have a low mortality rate, cancer in the young is a 
highly malignant and fatal disease, as is proved by the mortality statis- 
ties already cited by Dr. Dargeon. Cancer of the head and neck is 
less than 1/100 times as frequent in children as in adults. 

In a cancer ¢linie these tumors make up a small but definite group. 
Friedman and Rubenfeld' have reported five cases of cancer of the head 
and neck in children under 15 vears of age, which include two spindle- 
cell sarcomas involving the mouth and cheek, respectively, one lympho- 
sareoma of the antrum and two epitheliomas of the tonsil. Helmholz,? 
of the Mayo Clinic, reports 750 cases of malignant neoplasms in children 
under 15 years of age. Of these, 56, or 7.47 per cent, were stated as 
occurring in the ‘‘intraoral and neighboring organs.’’ During the last 
eight years, about 45 malignant growths of the head and neck in children 
have been observed at the Memorial Hospital among over 4,500 such 
growths in the adult during the same period. This figure excludes all 
such benign neoplasms as angiomas and naevi. 

Practically every anatomic form of cancer which occurs in adults 
may also be found in children, but the frequency with regard to topo- 
graphie distribution differs considerably. In adults cancer of the head 
and neck occurs preponderantly in those areas most frequently sub- 
jected to chronic irritation, as for instance, the skin of the face, the 
lower lip, the anterior two-thirds of the tongue, and the mucosa of the 
cheeks. In children, however, it is obvious from the location and histo- 
logic character that chronic irritation has not been an etiological factor 
in the production of those malignant tumors which do oceur, except in 
rare instances. Most cancers in children are of a comparatively high 
degree of malignancy and follow the general rule that spontaneous can- 
cer tends to be more malignant than irritation cancer. 

The relative infrequency with which head and neck cancer occurs in 
children naturally makes it somewhat difficult for the average pedi- 
atrician to become familiar with the symptoms and adept in the diagnosis 
of these tumors. It will be the purpose of this discussion to present a 
short review of the more common anatomic and histologic varieties with 
particular reference to the early symptoms and the diagnosis. 

Rend at the Meeting of the Section on Pediatrics at the New York Academy of 


Medicine on Dec. 9, 1937. 


9f9 
oo 








364 THE JOURNAL OF PEDIATRICS 


TABLE I 


ANATOMIC DISTRIBUTION OF CANCER OF THE HEAD AND NECK IN CHILDREN AT THE 
MEMORIAL HOSPITAL, 1930-1937 








Retinal glioma 14 
Nasopharynx 7 
Skin 5 
Thyroid 3 
Jaws 3 
Soft palate 2 
Orbit 2 
Parotid and minor salivary g’an.ds 3 
Mastoid 1 
Ethmoid 1 
Antrum 1 
Neck 1 
Tonsil 1 
Tongue 1 
Total 44 
Benign tumors excluding angiomas and naevi 
Papilloma of larynx 3 
Giant cell tumor of mandible 2 
Nasopharyngeal fibroma 1 
Total 6 
Grand Total 50 


DIAGNOSIS 


In the child one must of course depend mainly upon purely objective 
symptoms, which in the case of early cancer often consist only of the 
visual or palpable presence of the tumor or its metastases. In children 
cancerous growths are less likely to be superficial and are less likely to 
uleerate early than in adults. 

In the cases of head and neck cancer in children which are referred to 
us, there is an average period of delay of about four months between the 
first objective symptom and a correct diagnosis. This period of delay 
is considerably shorter than the average for adult head and neck cancer. 
The average earlier diagnosis in the child may be set down to several 
reasons, as for instance, the watchfulness and concern of the parents, 
and the facet that once initiated, cancer in the child tends to pursue a 
more rapid clinical course than in the adult. Delay in diagnosis by the 
pediatrician is due mainly to the facet that the possibility of cancer has 
not been suspected in a given ease. 

Cervical adenopathy is an example of a common symptom of head and 
neck eaneer in children which is often overlooked, but one must concede 
that by far the most common causes of enlarged cervical nodes in chil- 
dren are benign inflammations or infections. However, cervical nodes 
which are unilateral or otherwise asymmetrical occurring in an other- 
wise apparently healthy child should suggest at least the possibility of 
vancer. 

Nasal obstruction in a child under 2 years is usually due to enlarge- 
ment of the nasopharyngeal tonsil or adenoid, but, when it first occurs 
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after the age of two years and especially when it is associated with 
marked cervical adenopathy, nasopharyngeal cancer should be suspected. 

Pain and marked dysfunction are usually absent as early symptoms in 
all forms of cancer in the child as well as in the adult. Since the symp- 
toms and findings are quite variable, these diseases are best discussed 
under separate anatomic headings. 

Retinal Glioma.—As will be seen in Table I, the most frequent head 
and neck cancer in children in our clinic in the past seven years has been 
retinal glioma, but this high incidence may be more apparent than real, 
since our recent efforts to treat this disease by fractionated radiation 
have aroused sufficient interest so that, for this reason alone, some of 
these cases may have been referred to us which might otherwise have 
gone elsewhere. The efficacy of treatment in this tumor depends to a 
great extent on early diagnosis. In some other anatomie forms of can- 
eer in children, the prognosis is rather poor whether the diagnosis is 
made early or late. 

Retinal gliomas are believed to be congenital, and in most instances 
could probably be detected at birth by ophthalmoscopie examination. 
The rate of growth is variable, and, in many (if not all) instances, the 
first symptom is dilatation of the pupil. Even though noted by the 
mother or the pediatrician, such inequalities in the size of the pupils 
are often disregarded, and, as the tumor grows, it finally becomes visible 
through the more widely dilated pupil as a white reflex, or *‘cat’s eye,”’ 
as illustrated in Fig. 1. Neither dilatation of the pupil nor the white 
reflex should be regarded as entirely diagnostic of glioma, since either 
may also occur from several other causes, but in any case these symptoms 
are of sufficient significance to call for thorough investigation by an 
ophthalmologist. In rare instances of unobservant parents, the tumor 
reaches such a size as to cause glaucoma and distention of the globe and 
pain before medical advice is sought. 

In over one-half of our cases the objective symptoms were sufficient 
to permit of a diagnosis of glioma before the age of 2 years. The oldest 
patient with this disease in our clinie was 512 years old, and medical 
advice was not sought before the eye had been distended and bulging 
from complications of the contained tumor over a period of several 
months. In this ease it is probable that the disease had been present 
but unnoticed for several years. In 75 per cent of the cases, the dis- 
ease is unilateral, and in 25 per cent it is bilateral, so that in all in- 
stances, both eyes should be carefully examined ophthalmoscopically 
under general anesthesia. 

In planning the treatment, it must be considered that in almost every 
instance when the growth has progressed far enough to produce objective 
symptoms, it is already so far advanced that the function of the most in- 
volved eye has been completely and permanently destroyed. If, there- 
fore. such a growth is confined to one eye only, the best treatment is 
probably by enucleation, taking as long a stump of optic nerve as is pos- 
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sible. When the growth is bilateral, it is obvious that the removal of 
both eyes and blinding of the child would be inacceptable and repug- 
nant to both the parents and the physician. Since the disease is usu- 
ally far less advanced in one eye than in the other, we have for the past 
several vears irradiated the eve containing the less advanced tumor after 
enucleation of the eve containing the more advanced growth. In about 
50 per cent of such cases without generalized metastases at the beginning, 
we have been successful in controlling the growth and in conserving the 


vision in the remaining eye. 














Fig. 1.—Retinal glioma in a boy, aged 3 years—before and after treatment. Note 
the white reflex in the right pupil. Following treatment by fractionated x-ray, there 
was complete regression of the tumor in the eye. However, the child died of gen- 
eralized metastases, 

The treatment of retinal glioma by fractionated x-radiation is a 
tedious and an exacting procedure, consisting of exposures to x-ray 
about two or three times a week over a period of four to six months 
or even longer.“ In these eases the radiation must be carefully limited 
as regards the size of the skin portal and the direction of the beam, so 
as to irradiate the posterior wall of the globe and the tumor without 
undue injury to the cornea and lens; otherwise, the sight of the eye will 
be destroyed and such radiation treatment would, therefore, be no better 
than surgical excision. In almost all of our unsuccessfully treated pa- 
tients with glioma, death was eaused by generalized metastases, the dis- 
ease having particular predilection for the subeutaneous tissues and the 
periosteum of the skull and long bones. 

Cancer of the Pharynx and Palate.—Next to retinal glioma, the most 
common location of cancer of the head and neck in children is in the 
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region of the nasopharynx, tonsil, and soft palate. Most of the tumors 
in this area arise in the nasopharynx, of which there were seven (16 per 
cent) in our present series. These tumors tend to oceur at a later age 
than retinal glioma. The average age in our group was 7 years—the 
youngest patient was 4 and the oldest 15. Histologically, most of these 
tumors of the nasopharynx are anaplastic carcinomas—lymphoepitheli- 
oma or transitional cell carcinoma, grades III or IV. The most common 
first symptom was either cervical adenopathy or nasal obstruction, and 
eventually both occurred in all cases. As has been previously mentioned, 
nasal obstruction which comes on after the age of 2 years should not be 
ascribed to adenoids. Earache may be a first symptom of nasopharyngeal 
cancer. 

When cervical adenopathy occurs, there is a tendency on the part of 
the pediatrician to have a neck node excised for biopsy, which occurred 
in three of our seven eases of nasopharyngeal cancer. Excision of a cervi- 
cal node for diagnosis without an adequate search for a primary lesion in 
the upper respiratory and alimentary tracts is an error commonly made 
both in adults and in children. It is obvious that a complete diagnosis 
is not made even though cancer is found in the excised cervieal node. 
The primary lesion must still be found in order that adequate treat- 
ment ean be given. <A safe general rule in both adults and children is 
never to excise a cervieal node for diagnosis except as a last resort, and 
only after thorough and repeated search of the upper respiratory and 
alimentary tracts has failed to reveal a primary lesion. 

Nasopharyngeal cancer is neither locally accessible to surgery nor 
can the early widespread metastases be controlled by that means. These 
growths are almost always highly radiosensitive and by properly ad- 
ministered fractionated x-radiation can usually be made to disappear 
completely in the nasopharynx and cervical nodes. Even though locally 
controlled, the disease tends toward generalized metastases and death. 
In five of the seven cases in this series, the patients were free of disease 
after two weeks to three months of treatment. Six out of seven eventu- 
ally developed generalized metastases, and all seven cases terminated 
fatally. The average duration of life from the first symptom was twenty 
months, although one patient lived four years. 

Nasopharyngeal fibroma is a well known tumor of adolescent males. 
It is practically unknown in females. The characteristic symptom is 
slowly progressive nasal obstruction, which is at first unilateral. The 
tumor is essentially benign in that it does not metastasize, but it is lo- 
cally malignant in that it may cause death by local complications of 
hemorrhage and sepsis. It almost invariably recurs after surgical 
excision, but its growth may often be checked or controlled by radiation, 
until it tends to disappear spontaneously at the age of about 20 years. 
In the present series only one case occurred in a child under 15, while 
several others were discovered between the ages of 15 and 18 vears. 
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Since the tumor is usually discovered after the age of 15, it is not strictly 
a pediatric problem. 

Myogenic sarcoma of the soft palate occurred in two girls in this series 

aged 8 and 9 years, respectively. These growths presented themselves 
in the palate as nonuleerated, firm, submucous tumors which caused few 
if any symptoms. They were fairly radioresistant, and their sharply 
delimited character suggested surgical excision by cautery, preceded 
by implantation of radon seeds. This procedure has been successful 
so far in one of our patients who is now living about one and one-half 
years free of disease. The other patient had a local recurrence follow- 
ing radiation and surgical excision, and later she developed pulmonary 
metastases and died in about eighteen months. 

Lymphoepithelioma of the tonsil occurred in one boy of 11 years who 
gave a history of sore throat and cervical adenopathy of six weeks’ dura- 
tion. The loeal disease completely regressed under radiation therapy 
after two weeks, but the patient later developed generalized metastases 
and died three months after the beginning of the disease—an example 


of the rapid elinieal course of cancer in children. 











Fig. 2.—Carcinoma of the mucocutaneous junction of the upper lip in a 9-year-old girl. 


Cancer of the skin of the face oceurred in three instances in this 
series, and cancer of the upper lip in two—the youngest at the age of 20 
months and the oldest in a boy of 11 (Fig. 2). The histologic form of 
the disease has been quite variable, and the five cases in these two groups 
inelude squamous carcinoma, basal-cell carcinoma, and spindle-cell ear- 
cinoma. Xeroderma pigmentosum is a condition in which the skin is in- 
tolerant of actinic radiation, and the exposed portions of the skin show 
a freckling and mottled pigmentation. With further exposure to sun- 
light, fibrosis and keratoses develop and eventually multiple carcinomas 
of the skin. We have observed four such cases in our clinic, two of which 
are included in the present series. One has died from complications of 
multiple carcinomas and sepsis, and the other is still alive with wide- 


spread growths of the skin as shown in Fig. 3. 
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Cancer of the Thyroid.—There have been observed in our clinic three 
eases of multiple subcutaneous tumors and nodules in the necks of two 
boys, aged 9 and 15 years, and in a girl, aged 13 years. These have been 
diagnosed histologically as carcinomas of thyroid origin. The main tu- 
mors have all appeared to be separate from the thyroid gland. In all 
instances the disease has been of fairly long standing and without any 
symptoms, except the presence of the tumor. Two are still alive for 
periods of one and two years, respectively, following treatment by a com- 
bination of radiation and surgery. A third has just begun treatment. 
The disease apparently runs a long clinical course. 











Fig. 3.—Xeroderma pigmentosum with multiple squamous-cell and basal-cell car- 
cinomas of the face of about eight years’ duration in a female child. At the time 
this was written, the child was becoming anemic and toxic from sepsis. 

Osteogenic sarcoma has occurred twice—both times in the upper jaw. 
When this tumor occurs in the bones of the head, it is apparently not a 
highly malignant disease either in children or in adults. One patient 
is living and well seven years after radiation, and in the other patient 
the tumor has grown progressively despite early radiation. No treat- 
ment has been given for the last five years. Aside from the striking de- 
formity as seen in Fig. 4, and the loss of vision in the right eye, this child 
appears perfectly healthy and is going to school, where he has passed all 
his work so far. 

Sarcoma of the tongue at any age is an extremely rare tumor. Most 
of the well-attested tongue sarcomas recorded in the literature have oe- 
curred in children. The only ease in the records of Memorial Hospital 
occurred in a child (it was present at birth), and the patient is now alive 
and well four and one-half years following treatment by radiation. 
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Papilloma of the larynx, although only locally malignant, is not un- 
common in children. The disease arises in multiple foei in the intrinsic 
and extrinsie larvnx and may extend down into the trachea and bronchi. 
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Fig. 4 Osteogenic sarcoma of the maxilla of about eight years’ duration. At the 
time this was written, the child felt perfectly well and was attending school, where he 
has passed in all this studies. The vision in the right eye was normal until within 


the past year. 





° Fig. 5.—Myogenic sarcoma of the orbit in a 4-year-old boy. There has been 
complete regression following fractionated x-ray treatment and no recurrence after 
about six months. 











» MARTIN: CANCER OF HEAD AND NECK 371 


The first symptom is usually hoarseness, and the condition is slowly 
progressive. Persistent hoarseness in a child therefore ealls for an 
examination of the larvnx under general anesthesia. Treatment is usu- 
ally suecessful if the disease has not advanced too far. Successful results 
have been obtained both by laryngotomy and cauterization and by frae- 
tionated irradiation. We have observed three such cases in the last 
seven years. 

Other less common tumors which have occurred in this series include 
lymphosarcoma of the antrum, carcinoma of the mastoid, carcinoma of 
the ethmoid, myogenic sarcoma of the orbit (Fig. 5), neurogenic sar- 
coma of the neck, leucosarcoma of the jaw, and giant-cell tumor of the 
mandible. 

SUMMARY AND CONCLUSIONS 


A recognition of the possibility of these forms of cancer in children 
is the first requisite in their early diagnosis. The most important early 
signs of head and neck cancer in this age group are cervical adenopathy, 
nasal obstruction, and the pupillary change described as being sug- 
gestive of retinal glioma. 

Cervical adenopathy, although a common finding in children, may not 
always be benign. A unilateral enlargement or the presence of a single 
node much larger than any other should immediately suggest the possi- 
bility of metastatic cancer. Surgical excision of an enlarged cervical 
node for diagnosis should not be done, except after a careful search for 
a primary lesion. If no primary lesion is found after a thorough search, 
a blood count and an aspiration biopsy may furnish significant informa- 
tion. 

Nasal obstruction due to adenoids is, of course, a common symptom 
during the first year or two of life, but, when nasal obstruction begins 
after the age of two years, it may be of serious significance and should 
suggest the possibility of cancer, especially when associated with cervical 
adenopathy. 

Every case of persistent irregularity in the size of the pupils in a 
child should be thoroughly investigated to rule out retinal glioma. A 
white reflex in a dilated pupil is always of serious significance. 

It is probable that many children die of undiagnosed cancer with 
symptoms and findings which in the adult would be readily recognized 
as characteristic of this disease. A greater emphasis at least among the 
medical profession as to the incidence of cancer in children is therefore 
of timely interest and importance. 
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TUMORS OF THE SOFT SOMATIC TISSUES IN INFANCY AND 
CHILDHOOD 


GerorGE T. Pack, M.D., anp Tuomas J. ANGLEM, M.D. 
New York, N. Y. 


UMORS are extremely rare in the early years of life with the ex- 

ception of those which oceur more specifically during that period. 
In comparison with similar tumors in older persons, cancers in the young 
are more rapidly growing, highly cellular, undifferentiated, anaplastic 
neoplasms of greater malignancy. 

From Jan. 1, 1917, to Oct. 1, 1938, at the Memorial Hospital, New 
York, there were one hundred patients under 16 years of age with 
tumors of the soft parts, excluding the majority of those on the head 
and neck. 

Sarcoma of the soft parts in children is not encountered to any con- 
siderable degree, according to reports in the literature. Among all cases 
admitted to the Radiation Service at Bellevue Hospital, New York, from 
1924 to 1934, Kaplan and Rubenfeld found 78 soft tissue sarcomas, ex- 
elusive of those in the eye, lymphosareoma, and Kaposi’s disease. In 
only four instances were the patients under 16 years of age—2, 5, 13, 
and 15 years, respectively. 

Since our figures cover a long period, nearly twenty-two years, in a 
hospital devoted solely to the treatment of cancer and allied diseases, 
it may be coneluded that such tumors are rare in early life. 


TABLE I 


DISTRIBUTION ACCORDING TO TYPE OF TUMOR 








ryrPeE OF TUMOR NUMBER PER . CENT 
{. Malignant Tumors 

Total 58 100.0 
1. Neurogenie sarcoma 23 39.7 
2. Neurocytoma 1 1.7 
+. Liposareoma 15 22.4 
+. Rhabdomyosarcoma 2 3.4 
5. Sareoma unelassified 10 17.2 
i, Melanoma 7 12.1 
7. Malignant synovioma 1 1.7 
8. Granulation cell sarcoma 1 17 

B. Be nign Tumors oe 

Total } 42 100.0 
1. Neurofibroma | 10 | 23.8 
2. Lipoma 11 26.2 
} Naevus (melanotic) 17 40.4 
1. Glomus tumor 1 2.4 
5. Xanthoma or benign giant-cell tumor 2 4.8 

of tendon sheath | 
6. Teratoid tumor 1 2.4 





Part of a Symposium on Tumors of Childhood, New York Academy of Medicine, 
Section on Pediatrics, Dec. 9, 1937. 

From the Mixed Tumor Service of the Memorial Hospital for Cancer and Allied 
Diseases, New York, N. Y. 
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TABLE II 


DISTRIBUTION ACCORDING TO AGE AND Tyre or TUMOR 


BENIGN TUMORS 


MALIGNANT TUMORS 


| 
| 
| 
| 
| 
| 
| 


: ~ Ss = | 
7 ¢ eis = = 
ms s < 2 A“ = on 
a : == = a2 7 . = < 7 2 
we A= = =o y oF s = SF ié ik 
z a5 5 ee) £/}22| | § ss = | 83 
_ ft HAG = 2m | = dl 7 | > 4 ~ | a 4 
Total 100 DS 23 13 10 7 $2 10 11 17 
Under 1 12 6 2 l l 6 2 o 
1- 2 7 6 2 3 ! l ] 
2-3 6 6 1 2 l 
3— 4 4 l 1 , 1 2 
i 5 2 l l 1 ] 
5- 6 S t ] 1 ] ! 1 2 
-— 7 9 4 1 l 2 D ] 2 l 
... g 6 4 2 2 x - 
S-— 9 5 3 2 1 2 1 
9-10 j 1 1 3 ] 2 
10-11 7 3 1 1 } 3 1 
11-12 4 3 2 ] l 1 
12-13 6 4 3 1 2 2 
13-14 7 5 3 2 4 1 1 
14-15 5 } 3 1 1 1 
15-16 7 ° 1 ] ] 1 2 2 
17-18 | l 1 


*Neurocytoma 


= ‘ase 5 years 
Rhabdomyosarcoma an 


ase under 1 year 
‘ase 2 years 
ase under 1 year 
ase 2 years 


1 
1 
1 
Malignant synovioma 1 
Granulation cell sarcoma 1 

1 ase 6 years 

1 case 5 years 

1 case 8 years 
‘ase under 1 year 


*Glomus tumor —---- . 
Xanthoma of tendon sheath 


Sacrococcygeal teratoid tumor ‘ 1 
Cases in the footnotes are included in the total columns. 


The distribution is shown according to the type of tumor in Table I 
and according to the age distribution in Table II. The fifty-eight malig- 
nant tumors occurred in patients equally divided as to sex. These points 
will be considered in more detail in the discussion of the types of tumors. 

A general deseription of the various tumors of the soft somatie tissues 
which may oeeur in infaney and childhood, together with the treatment 
of choice, is considered necessary. The classification for this diseussion 


is based on the origin of the tumor. 
TUMORS OF THE PERIPHERAL NERVOUS SYSTEM 


A classification of tumors of the peripheral nervous system exclusive 
of the end-organ apparatus is as follows: 

a. Neurofibroma. Neurofibromatosis. Von Recklinghausen’s disease. 

b. Perineurial fibroblastoma. (Neurolemmoma, Schwannoma. ) 

e. Malignant perineurial fibroblastoma. 

d. Neurosarcoma. Neurogenic sarcoma. 

e. Neuroepithelioma. 

f. Ganglioneuroma. Neurocytoma. Chromaffin-cell tumors. (Para- 

ganglioma, phaeochromocytoma. ) 
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Neurofibroma; Neurofibromatosis——The clinical features of neurofi- 
bromas and of generalized neurofibromatosis are too well known to bear 
unnecessary repetitious deseription. These tumors vary from the small, 
isolated single intracutaneous or subeutaneous neurofibroma to the ad- 
vaneed, hereditary, generalized form of von Recklinghausen’s disease. 
Children with this latter manifestation may have intracutaneous and sub- 
cutaneous multiple tumors of variable size; they may oceur in a plex- 
iform neuromatous arrangement in which the moniliform beading of the 
nerve trunks can be felt beneath the skin, and even in the muscles. An- 
other stigma of the disease is elephantiasis nervorum, in which baggy, 
loose folds of skin containing myxomatous connective tissue and many 





Fig. 1.—Case 1. R. S., a T-year-old boy, was admitted to the Memorial Hospital on 
Oct. 9, 1934, for treatment of a large lump in the right flank which had been present 
since birth. This mass extended 14 cm, vertically and 23 cm. in a semicircumference 
from the spine to the umbilicus. The only other evidence of neurofibromatosis was 
the presence of pigmented café-au-lait spots in the skin. Incorporated in this soft 
myxomatous connective tissue were numerous nodules of the plexiform neuroma 
variety. The tumor was surgically excised. 
nodular nerve tumors ean be felt (Fig. 1). This process is prone to oe- 
cur on the sealp, although it may develop in any part of the body, par- 
ticularly the feet. There is usually an associated peculiar pigmentation 
which may be discrete in the form of brown, flat areas known as café- 
au-lait spots, or numerous large, pigmented naevi, some of which are 
hairy. Pigmentation is more marked on the face, particularly around 
the mouth and chin, where the freckling may be greatly exaggerated. 
Associated with these phenomena may be certain ocular changes, such as 
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an excess of medullated nerve fibers in the retina, and bone changes, such 
as scoliosis (Fig. 3), pseudoarthrosis, subperiosteal cysts, pedunculated 
subperiosteal benign tumors, and many abnormalities of growth (Fig. 2). 

Treatment: When only one or two small neurofibromas are present 
and they measure less than 1.5 centimeters in diameter, surgical excision 
is indicated. When the disease is generalized, no surgical treatment is 
worth while, except the removal of large pedunculated, uncomfortable 
masses that cause discomfort by their location or size. The plexiform 
neuromas that exhibit unusual growth activity should be dissected 
widely ; this is readily done and is not technically difficult. All patients 
with neurofibromatosis should be observed at intervals because 10 to 15 
per cent of such patients ultimately develop malignant neurogenic tu- 
mors, although they are usually of low-grade malignancy. It is a safe 
rule to plan the surgical excision of any tumor in a patient with von 
Reeklinghausen's disease, if this tumor measures more than 1.5 centi 
meters in diameter and is showing any tendency to enlarge. 


























Fig. 2.—A. Neurofibroma of toe. B. Multiple-congenital neurofibromas of hand in 
same patient as in A. Note contractual deformities so commonly occurring in this 
disease. 


Perineurial Fibroblastoma.—Although this tumor is usually single, it 
may oecur in patients with von Recklinghausen’s disease. It is a spher- 
ical, encapsulated, freely movable tumor that reaches considerable bulk 
after slow growth. It occurs commonly on the neck, arms, back of legs 
and in the brachial plexus (Fig. 3, Case 2). This tumor of the nerve 
sheath is usually benign. It does not destroy the nerve in which it oc- 
curs, but pushes the nerve trunk aside, or expands it. To remove this 
tumor, the surgeon may strip the nerve trunk longitudinally and dissect 
the tumor out by shelling, as it is not difficult to find a line of cleavage. 
After the tumor is removed, it leaves the nerve bundle flabby and col- 
lapsed, but capable of functioning. If this tumor oceurs in an insig- 
nificant nerve twig, such a nerve may be sacrificed without concern. 
The oceasional cysts found in peripheral nerves are probably degen- 
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erated nerve sheath tumors and can be removed by the same meticulous 
dissection with preservation of the nerve trunk. 

Malignant Perineurial Fibroblastoma.—This tumor is probably the 
malignant derivative of the benign nerve sheath tumors. Although it is 
classified as a sarcoma, it is usually of low-grade malignancy. As a rule 
it does not metastasize but is considered malignant because of its ability 
to infiltrate locally, and because of its tendency to recur. The treatment 
of this tumor is seldom so radical as to necessitate amputation unless it 
occurs on a digit. Wide local excision is usually sufficient, but the ex- 
cision must inelude the nerve on which the tumor originates if the nerve 








Fig. 3 Case 2. Neuroma. F. G. was referred to the Memorial Hospital for treat- 
ment of a lump in the medial aspect of the left upper arm near the axilla. The lump 
was of one year’s duration. Severe pain radiated down the arm to the web between 
the thumb and forefinger. The skin of the hand over the distribution of the median 
nerve was hyperesthetic. At operation the tumor was enucleated from the fibers of 
the median nerve with no subsequent functional impairment, It was a benign 
perineurial fibroblastoma. 

This boy presented the characteristic stigmas of von Recklinghausen’s disease, with 
generalized neurofibromatosis, café-au-lait pigmentation of skin, and numerous bony 
deformities, such as dwarfism and scoliosis. His mother was being concurrently treated 
for a large neuroma involving the left breast. She also had generalized neurofibroma- 
tosis as did a younger brother and this patient's paternal grandmother. 


is visible. It is occasionally possible to resuture or anastomose the prox- 
imal and distal divided segments of the nerve after the tumor is excised. 
A gap as large as 5 to 15 em. may be closed by nerve suture. The nerves 
are sutured end to end, taking care not to permit rotation, so that the 
same fibers will unite with the corresponding fibers in the lower segment ; 
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this can be accomplished by marking the nerve above and below the 
tumor with a minute suture prior to excision. The ends of the nerve 
may be approximated by taking advantage of any of the three following 
methods: 

1. The natural elasticity of these nerves will permit a stretching of 1 
to 2 em. without undue tension. 

2. If the tumor occurs on an extremity or near the pelvie or shoulder 
girdle, the position of the limb may be arranged and held in position by 
splints or plaster casts so as to diminish greatly the gaps between the 
severed nerve ends. 

3. Rerouting the nerve may be done by dissecting it up from its tortu- 
ous course and placing it between other muscle bundles, ete., often saving 
4 to 8 em. in closing the gap. 

Neurosarcoma.—tThis tumor may occur independently or may originate 
in patients with neurofibromatosis. Any neurogenic tumor larger than 
1.5 centimeters in size which shows increased growth activity may be 




















Fig. 4.—Case 3. Neurogenic sarcoma. R. A., a colored boy, aged 11 years, was 
referred to the Memorial Hospital on Sept. 21, 1921, for treatment of a recurrent 
tumor in the region of the left knee. The tumor was said to have originated follow- 
ing an injury at the age of 18 months. In April, 1921, Dr. Hibbs at the New York 
Orthopedic Hospital had excised the tumor, which immediately recurred. Dr, Bradley 
L. Coley amputated the leg through the midthigh in February, 1922. The pathological 
diagnosis by Dr. Ewing was “cellular small spindle-cell sarcoma, possible of neurogenic 
origin.” At the end of 1938, seventeen years following the date of admission, he was 
reported by Dr. Coley as well and without evidence of recurrence. 


suspected of being neurosarcomatous. The usual history that these pa- 
tients present on application to the Memorial Hospital is that they have 
had repeated local excisions of the tumor with rapid recurrence, and 
eventual metastasis to the lungs. If the diagnosis has been established 
by aspiration biopsy or by study of a slide prepared from a former ex- 
cision, if the tumor is recurrent, an immediate decision as to the method 
of treatment is made. If no evidence of pulmonary metastasis is present 
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on roentgenographice study and if the local tumor remains technically 
dissectible, then preoperative irradiation, either by high voltage x-rays 
or by the external application of radium packs or bombs, is carried out. 
A large dose is administered by the fractionated principle, even if this 
causes irreparable damage to the skin and overlying tissues. Six weeks 
after this treatment is given, a very wide surgical excision of the tumor 
is done, together with a removal of the overlying damaged normal tissues. 
The pathologist often reports that the tumor when excised shows com- 
plete destruction or inactivation of growth with marked fibrosis. If it 
is believed that it is not technically possible to perform such a resection, 





Fig. 5.—Case 4. Multiple neurosarcomas developing on the basis of generalized 
neurofibromatosis. R. N., an ll-year-old girl, observed a rapidly growing lump on 
the medial aspect of the left thigh. In April, 1927, she entered the Memorial Hospital 
where the tumor was surgically removed. The microscopic study revealed a neuro- 
genic myxosarcoma, 

Hundreds of small nodular subcutaneous tumors in beaded formation could be felt 
over the trunk and both extremities; they were typical of plexiform neuromas. Large 
ind small areas of brown pigmentation in the skin were generalized, characteristic of 
von Recklinghausen’'s disease. This patient's older sister had been previously treated at 
the Memorial Hospital for multiple neuromas. The familial relationship in this in- 
stance was verified by examination of the mother who had generalized neurofibroma- 
tosis. 

In March, 1929, July, 1934, and November, 1934, three other operations were per- 
formed for the removal of neurosarcomas developing on the right thigh, upper left 
thigh and right groin, respectively. A massive intra-abdominal and intrapelvic tumor 
subsequently developed and caused her death on Dec. 18, 1935. 


amputation is the elected method of treatment (Fig. 4. Case 3, Case 7). 
It is fully reeognized that in children such irradiation, particularly over 
the epiphyses, may interfere with bony growth, but this is not so im- 


portant as the possible loss of the limb or life. 
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It is generally agreed that many sarcomas of soft parts are of periph- 
eral nerve origin. In this series of fifty-eight malignant tumors oe- 
curring in children, twenty-three, or 39.7 per cent, were neurogenic sar- 
comas. Twelve occurred in males and eleven in females. The lower ex- 
tremities represent the site of predilection, with ten, or 43.5 per cent, of 
the tumors; six of these were located on the thigh. Eight, or 21.7 per 
cent, were on the upper extremities. 

The end results are shown in Table III. Of the twenty-one patients 
receiving treatment, ten, or 47.6 per cent, have died; eight of them within 

















Fig. 6.—Case 5. Neurogenic sarcoma (?). J. D., a 14-year-old boy, had observed 
a lump of two months’ duration in the left axilla. On examination, the left axilla 
was found to contain a bulky tumor extending beneath the pectoral muscles as fat 
as the clavicle and downward to the nipple. The presumptive diagnosis was neuro- 
genic sarcoma, 

The patient was under the care of Dr. Bradley L. Coley, who supervised external 
irradiation by the radium element pack and interstitial radiation using gold radon 
seeds. The tumor subsided in size but at no time was considered operable. Death 
occurred shortly after the treatment had been completed; it was due to pulmonary 
metastases, 


TABLE III 
NEUROGENIC SARCOMA 


END RESULTS 


Number of patients examined at the clinic 23 
Number of patients refusing treatment or failing to return 2 
Patients treated at the clinic 21 
Dead : 10 
Within one year from admission 8 
Longer than one year 2 
Living: 
With no evidence of neurosarcome 10 
Up to three years from admission 2 
Three to five years 3 
Five to ten years | 
Over ten years 1 
With evidence of neurosareoma when last 1 


examined at the clinic 
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a year from the time of admission. Of the others, one boy of 13 with a 
neurogenic sarcoma of the abdominal wall lived over six years with no 
recurrence but died six months later from pulmonary metastases. It is 
important to note that of the ten children living with no evidence of dis- 
ease, half of them have been followed more than five years from the time 
of admission. The one child with evidence of residual or-recurrent neuro- 
sarcoma was in fair condition at the end of five years, but has been lost 


track of since he was treated elsewhere. 


Case 6.—Neurogenie sarcoma. P. E., a 12-year-old girl, discovered a lump in the 
subcutaneous tissues of the left forearm, just above the wrist. It remained station 
ary for almost two years and then began to exhibit increased rate of growth. The 
tumor was surgically excised in Elizabeth, N. J. The prepared microscopic slide was 
studied at the Memorial Hospital; the diagnosis was neurogenic sarcoma. 

Postoperative high voltage roentgen therapy was administered, one erythema 
dose over the scar and repeated after an interval of two weeks. 

In May, 1934, the tumor had recurred, and immediately thereafter it was re- 
moved by wide surgical dissection. The gross specimen definitely revealed the rela- 
tionship of the tumor to one of the superficial nerves. Postoperative roentgen ther- 
apy was again administered. At this date, five years after the second operation, 
there has been no evidence of recurrence, 

Case 7.—Neurogeniec sarcoma. P, A., a 12-year-old girl, applied to the Memorial 
Hospital in September, 1934, for treatment of a lump situated deep in the tissues 
of the lateral surface of the left leg. The tumor was treated by application of the 
radium element pack. As recurrence developed, the radium treatment was followed 
by a midthigh amputation in October, 1934. There is no evidence of recurrence of 
the tumor at the present time, now four and one-half years after the amputation. 
The microseopie diagnosis was spindle-cell sarcoma, presumably of neurogenic origin. 

CASE 8.—Neurogenic sarcoma. C. B., a girl 5 years of age, was referred to the 
Memorial Hospital in April, 1934. The parents had noted a small subcutaneous 
lump situated over the left scapula eighteen months previously. It remained quies- 
eent for a year and then began slowly to enlarge. Surgical removal was _per- 
formed at another institution. 

Examination of the submitted tumor revealed a neurogenic sarcoma. Postopera- 
tive high voltage roentgen therapy was administered. 

At the present time there is no evidence of recurrence (five years postoperative 


survival). 


Ganglioneuroma.—The tumors which originate from the anlagen of 
the sympathetic nervous system which go to form the adrenal medulla 
represent in their structure and function the different successive stages 
in the differentiation of a svmpathetie neuroblast. One of these tumors 
is the ganglioneuroma, which is a well-differentiated sympathetic nerve 
tumor containing medullated and nonmedullated fibers and proliferating 
ganglion cells. This tumor is well encapsulated and grows slowly. It 
is relatively benign; it lends itself well to local excision, and there is a 
gratifying freedom from recurrence. Approximately one-third of the 
eases of this tumor oceur in childhood. They are occasionally moderately 
radiosensitive. The common sites of their occurrence are, in the order 
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of frequency, (a) retroperitoneal, (b) cervical, (¢) posterior medias- 
tinal. The treatment, of course, is surgical excision. Preoperative ir- 
radiation of the bulky tumors may facilitate the subsequent operative 
removal. 

Neurocytoma.—This tumor, also of sympathetic nerve origin, is es- 
sentially an embryonal neuroepithelioma. It is a cellular tumor which 
contains imperfect rosettes in its structure. Although it oecurs most 
commonly in childhood, it may appear in later life. Its origin is chiefly 
in the adrenal glands, but it may occur in other retroperitoneal locations, 
or in the chest or cranium, as well as in the peripheral nervous system. 
It is a highly malignant tumor of varying radiosensitivity, which metas- 
tasizes early to the liver. The tumor tends to recur after surgical ex- 
cision, and radiation therapy alone is seldom sufficient to exercise per- 
manent growth restraint, let alone complete sterilization of the tumor. 

Phaeochromocytoma.—This tumor, which is a benign medullary, 
chromaffin-cell tumor, or paraganglioma, is usually encapsulated and 
most commonly oceurs in the adrenal gland. It may oceur in childhood. 
Its presence is heralded by attacks of paroxysmal hypertension and other 
vasomotor disturbances, sometimes associated with increased basal me- 
tabolism. The proper method of treatment is surgical excision. 


LIPOMAS 


Although the majority of lipomas are of congenital origin, most of 
them make their recognizable appearance during the decennium, from 
40 to 50 years, at the age when fat usually begins to accumulate. All 
varieties of lipomas, however, including the most unusual and interesting 
forms, may oceur in infaney and childhood. The following clinico- 
pathologie classification of lipomas is elementary and practical: 

a. The Simple Solitary Lipoma.—This tumor has no distinguishing 
features to herald it as unusual. It is the ordinary lipoma which oe- 
curs frequently on the back of the neck, forearm, and the axilla; it is 
seldom found on the face, scalp, chest, and lower leg. 

b. The Multiple Lipomas.—Multiple lipomatosis is unquestionably in- 
herited, as we have seen many instances where several members of the 
family have had these tumors. The number varies from two or three to 
as many as 500 in a single individual. Although usually small and sub- 
cutaneous, they may become large and confluent, producing a knobby 
contour of the extremities and trunk that may be quite disfiguring. 
One of our patients had 400 such tumors, and another had 160, all of 
subeutaneous location. Because of their symmetrical distribution, they 
are frequently mistaken for multiple neurofibromas. There are clinical 
and microscopic evidences of a peculiar nerve relationship that seem to 
link these tumors with neurofibromatosis of the von Recklinghausen type. 
Our discovery of this histologic and clinical relationship of lipomas to 
the peripheral nerves is not original. Neerbeck, in 1887, cited cases of 
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lipomas in which the tumors contained nerve fibers. Grosch, Madelung, 
Israel, Baumgartner, Buchterkich, and Bunke have reported multiple 
symmetrical lipomas associated with local neuropathies, trophic disorders, 
spinal cord lesions and other nervous disturbances suggesting involve- 
ment of the central nervous system. Alsberg found several neurofi- 
bromas with many lipomas in the same patient, an observation we have 
since confirmed many times. We have attempted to draw certain clinical 
analogies between multiple lipomas and multiple neurofibromas, as fol- 
lows: 

(1) Both are of multicentric origin. 

(2) The symmetrical distribution of the tumors suggests a disturbance 


or defect of the central nervous system as a causative factor. 























Fig. 7 Case 9. Asymmetrical lipomatosis. D. S., a colored girl aged 6 years, 
ipplied to the Memorial Hospital on Oct. 9, 1929, complaining of an enlargement of 
the entire right arm. The child was considered normal by her mother until she was 1 
year old. At that time a small soft tumor on the posterior aspect of the right 
shoulder was observed. This tumor grew steadily and progressed down the arm 
until finally the entire right upper extremity was involved. 

On examination, the right shoulder girdle and entire right arm were involved in a 
soft tumor process which was most prominent on the posterior aspect of the shoulder 
ind elbow. The skin over these areas was roughened and edematous and contained 
vdiditional dark pigment. The elbow could not be extended beyond 145 degrees. The 
affected arm was almost as strong as the left arm. The two arms were equal in 
length. The body as a whole, aside from the right arm and shoulder, was symmetrical. 

Neurologic examination by Dr. George Hyslop revealed that there were no motor, 
sensory or reflex inequalities in the two arms. 

The diagnosis was asymmetrical localized lipomatosis. 

On Jan. 1, 1930, redundant fat tissue was excised by sharp dissection from the 
dorsum of the right hand, wrist, forearm, elbow and _ shoulder. On microscopic 
examination the cells of the tumor were found to be adult lipocytes with no unusual 
fentures 


(3) The multiple lipomas and neurofibromas have similar regional 
location, as, for example, on the neck, scapula, face, gluteal region, arms, 
sides, and back. 

(4) Both groups of tumors are classified as intracutaneous, subeu- 
taneous, fascial, and visceral in location. 

(5) Multiple lipomas and neurofibromas may coexist in the same in- 


dividual. 
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(6) The flat, coffee-colored, pigmented areas of skin which constitute 
one of the stigmas of von Reeklinghausen’s disease are often observed in 
patients who have multiple, symmetrical lipomas. 

(7) There is an undisputed hereditary or familial influence on the 
genesis of both multiple lipomas and neurofibromas. 








Fig. 8.—Case 10. Asymmetrical lipomatosis, T. G., a white boy aged 7% years, 
applied to the Memorial Hospital on Oct. 31, 1929, complaining of an overgrowth of 
the left hand, present since birth. The history related by the mother stated that the 
left arm and hand were larger than the right at birth and during childhood had 
grown more rapidly, thereby accentuating the disproportion. The tumor was most 
prominent over the thenar eminence, where it attained the size of a lemon. In 1924 
this portion of the tumor had been excised at another hospital. It soon recurred and 
reached such a size that it hindered the patient in using his hand. 

On examination the patient was found to be a fat boy with the general characteris- 
tics of Fréhlich’s syndrome. There was no pubic hair, and the pubic escutcheon was 
distinctly feminine in type. The configuration of the pelvis was feminine as was the 
general bodily habitus. The thenar eminence of the left hand was the site of most 
marked overgrowth. The thumb and first finger were likewise much hypertrophied. 
The tissue composing the tumor was soft and uniform in consistency. It trans- 
illuminated well and was not compressible, 

Neurologic examination was essentially normal as were x-ray studies of the arm, 
cervical vertebrae, and sella turcica. 

The diagnosis was asymmetrical localized lipomatosis of the left upper extremity. 

The treatment carried out was sharp surgical dissection. The specimen removed 
showed diffuse fatty tissue containing many nerve fibers. 
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(8) Sensory and trophie disturbances are associated with both tumors, 
such as hyperesthesia, pain, hypesthesia, and atrophy of the skin. 

e. Congenital, Diffuse Lipomatosis——This variety of lipoma is con- 
fined to one or two limbs, and is usually associated with corresponding 
enlargement of the muscles and bones of the same limb (Fig. 7, Case 9). 
It may be coexistent with diffuse, cavernous hemangiomas. The condi- 
tion is recognized soon after birth and may show progressive enlarge- 
ment during infaney and childhood. Some of these patients present all 
the anatomical features of Fréhlich’s syndrome, with or without the at- 
tendant symptomatology, such as polyuria, renal disturbances, headaches, 
and other symptoms of inereased intracranial pressure (Fig. 8, Case 10). 
The condition of dystrophia adiposogenitalis, which Fréhlich described 
in 1901, while accompanied in most instances by generalized adiposity, 
may be associated with tumor formation. These tumors are lipomas and 
may be symmetrically or asymmetrically distributed. 

The association of the overgrowth of bone with these tumors, as shown 
in two of our patients (Fig. 7 and Fig. 8), is significant. The entire ex- 
tremity may be greatly hypertrophied. Similar bony enlargement often 
occurs with other tumors, particularly the deep hemangiomas, in which 
case the increased blood supply may be partly responsible. 

Another type of diffuse lipomatosis which may occur in childhood 
is the disease which Madelung calls Fetthals, in which the neck and ax- 
illae of both upper extremities are symmetrically enlarged. The disease 
has also been called adenolipomatosis, since it occurs in the neck, axilla, 
and cubital regions, but it really has no relation to lymph nodes. Such 
lipomatosis involving a single extremity may grow to such gigantic size 
as to constitute a great physical handicap, because of the weight and 
discomfort of the member. In some instances amputation has been re- 
sorted to as the only means of relief. 

d. Degenerative Lipomas.—These tumors really do not need separate 
classification. They represent the large or bulky lipomas which have un- 
dergone certain degenerative changes, due to rapid growth or impaired 
blood supply. The xantholipomas and myxolipomas are well-known 
examples. They are dangerous because of the frequeney of development 
of sarcoma. 

Treatment.—Lipomas are insensitive to radiation and, therefore, 
should never be treated by roentgen rays or radium. All lipomas of 
considerable size and those which show any growth activity should be 
surgically excised. It is not unusual to see liposarcoma developing in 
a patient who has congenital multiple lipomas. 


LIPOSARCOMAS 


Toldt has deseribed the origin of fat tissue from certain well-localized 
embryonal lobules or fat islands oceurring in certain regions. He de- 
scribed a closed system of fine blood vessels within the organ; in the 
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meshes of these blood vessels are certain round, granular cells which are 
the precursors of adult fat tissue. These lipoblasts are partly derived 
from the adventitial layers of the blood vessels. Accepting this mode 
of origin of fat tissue, Ewing has conducted a careful clinical, gross and 
microscopic pathologie research as to the possible origin of liposarcomas. 
He studied the fat pads in the region of the hips and shoulders, for 
embryonal fat lobules might be expected to reside as relics of a time when 
budding of the limbs oceurred. Two types of fat were recognized: 
the common white fat and the less frequent brown fat. The brown fat 
was found chiefly in the mediastinum, the perirenal region, the thymus, 
the axillae, and the groin. The cells of the brown fat are large, poly- 
hedral, and granular and therefore give an opaque, orange-colored ap- 
pearance to the fat tissue or the xanthomatous lipomas and liposarcomas 


derived from this tissue. 








Fig. 9.—Case 11. Liposarcoma. S. F., a 14-year-old girl, came to the Memorial 
Hospital on Oct. 26, 1936, for treatment of a small lump beneath the skin of the right 
thoracic region. This mass was excised on Nov. 4, 1936, but a wider excision was 
considered necessary. Therefore, this was performed on Dec. 15, 1936. The diagnosis 
was myxoliposarcoma. The excision was followed by treatment with the radium 
element pack to the post-thoracic region for a total dose of 24,000 mg. hr., given at 
a radium-skin distance of 10 cm. At the present time there is no evidence of recur- 
rence. 





Ewing recognized the existence of two types of liposareoma. One, 
the adult form of liposarcoma, is composed of granular cells resembling 
those found in chronic inflammation of fat tissue, and later exhibiting 
diffuse growth and anaplasia. Ewing states that it represents a lawless 
state of the growth of fat cells observed in lesser degree in echronie in- 
flammation of fat tissue. The adult liposareoma may develop with ap- 
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parent spontaneity or by degeneration of a pre-existent lipoma known 
to be present, or may follow a single severe trauma (Case 15). <Ae- 
cording to Ewing, a history of trauma is a most definite and reasonable 
explanation for the origin of tumors in subeutaneous fat tissues, and in 
the adult form of liposarcoma rather than in the embryonal type. 
‘*Severe trauma with a resulting hemorrhage has preceded the appear- 
ance of the tumor at the point of injury. Since traumatism to fat tissue 
is often followed by marked proliferation of fat cells and progressive 
productive inflammation, it is not unreasonable to assume that under 
special circumstances the proliferation may take on a malignant charac- 
ter.”’ (Ewing.) There is abundant clinical evidence in this series of 
cases at the Memorial Hospital to substantiate the viewpoint that some 
of the adult liposareomas originate following a single severe trauma to 


normal adult fat tissue. 











Fig. 10.—Case 13. Liposarcoma. J. H., a 2-year-old boy, was brought to the 
Memorial Hospital for treatment of a tumor occurring in the region of the left scapula. 
\ biopsy of this subcutaneous tumor made at another hospital was available for 
study and was reported by Dr. Stewart as myxoliposarcoma. The tumor was treated 
by a combination of high voltage x-rays and radium element pack. It was subse- 
quently removed by surgical dissection at another institution. At the time of the 
last report the child was living and well without evidence of recurrence, three years 
after treatment had been given. 

The second variety of liposarcoma, which Ewing calls an embryonal 
liposarecoma, or myxoliposarecoma, originates usually in the following 
locations: femoral region, inguinal region, axilla, seapular region, deltoid 
region, pectoral region, mediastinum, retroperitoneal region, particularly 
in the true pelvis. These tumors are usually multilobulated and encap- 
sulated. On mieroseopie study they are seen to exhibit a proliferation 
of minute blood vessels, the adventitial or endothelial cells of which in- 
stead of producing fat, form chiefly mucus and occasionally embryonal 


as 
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fat tissue, as Ewing has shown in numerous photomicrographs of his 
histologie researches. It should be understood here that the words 
*‘adult’’ and ‘‘embryonal’’ refer to the character of the fat cell and not 
to the patient who is host to the tumor. Adult liposareomas may oceur 
in infants. 

Liposarcomas are often clinically indistinguishable from other sar- 
comas of the soft somatic tissues. Their common regional distribution 
around the shoulder and pelvie girdles is not absolutely pathognomonie. 
They vary in size from minute tumors measuring 2 em. in diameter to 
very bulky tumors which may occupy the entire pelvis or be larger in 
circumference than the extremity in which they occur. Some of the 
adult liposareomas, particularly those following trauma, are likely to be 
diffuse, noneneapsulated and not well demareated from the adjacent 
normal tissues. The majority of the embryonal liposarcomas, especially 
those which oceur in the intermuseular spaces, are multilobulated, en- 

















Fig. 11. 

Figs. 11 and 12.—Case 17. Congenital liposarcoma. A. T., a Puerto-Rican girl baby 
aged 2 months, was referred to the Memorial Hospital on Dec. 5, 1934, for diagnosis 
and treatment of an irregular swelling occupying the lower two-thirds of the left leg. 
This tumor had been discovered on the day of birth; therefore, it was congenital in 
origin. A formal biopsy made within two or three days after birth was diagnosed 
as liposarcoma, 

X-ray studies made shortly after birth revealed evidence of deformities of both 
tibia and fibula with cystlike areas of absorption and pressure in the lower ends of 
both bones. There was no evidence of metastases to the lungs as seen on x-ray 
examination; the child did not have a large thymus. 

As the parents refused amputation, treatment was given by fractionated doses of 
high voltage roentgen rays to the left lower leg, with two ports, one medial and one 
lateral, cross-firing at the tumor. The following factors were employed: 200 K. V., 
50 cm. T. S. D., 30 ma., field 7.8 by 7.8 cm., 100 r daily alternating until a total dose 
of 1800 r units were given to each of the two areas. These treatments were com- 
pleted in January, 1935. 

The tumor completely disappeared: the defects in the bone also were replaced by 
normal bone; the child has perfect use of the limbs. Now, four years after treatment, 
there has been no evidence of recurrence. 

Comment.—This is one of the few cases of congenital sarcoma that has been suc- 
cessfully treated, either by surgery or radiation therapy. 
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capsulated tumors. These intermuscular liposarcomas seem hard in con- 
sistency when the muscles overlying them are contracted. 

Liposareoma represents the second largest group of the malignant tu- 
mors of soft parts in infaney and childhood cared for at the Memorial 
Hospital: thirteen cases, or 22.4 per cent. Nine were in males and four 


-—(See legend on page 387). 


9 


1 


Fig. 











in females. Six of the patients have died, all except one within a year 
from the time of admission. Four are without evidence of disease from 
three to five years from admission. Three were admitted toward the 
end of 1938 and are under treatment. 
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Treatment.——The embryonal liposareoma, or myxosarcoma, is usu- 
ally extremely sensitive to the influence of x-rays and radium (Figs. 11 
and 12, Case 17). Ewing is of the opinion that the structure of this 
tumor, with its fine capillary blood vessels, is the reason for this unusual 
radiosensitivity. The reeurrent liposareomas, however, do not exhibit 
this same degree of response, as the tumor is no longer encapsulated, 
receiving its blood supply from a single source, but grows diffusely and 
is nourished from many blood vessels furnished through the neighboring 
tissues. The liposareoma of adult structure, even though oceurring in 
infants and children, is radiosensitive to a lesser degree. It is our 
opinion that all liposarecomas should receive a therapeutic trial of irradia- 
tion. This treatment is given in small fractionated doses, usually of high 
voltage x-rays. If the tumor shows an immediate regression after a few 
treatments, the fractionated principle is continued to the point of toler- 
ance of the normal intervening tissues. As many ports as possible are 
used for cross-firing at the tumor. This method is usually successful in 
causing a complete disappearance of the radiosensitive type of lipo- 
sarcoma (Case 17). If the liposareoma does not respond readily to this 
therapeutic trial, the program of irradiation is discontinued, and the 
tumor is removed by wide or radical surgical dissection, if this is 
technically possible. Postoperative x-ray or external radium therapy 
is then used as a prophylactic measure after the wound is healed (Cases 
11, 14, 15). In a few instances it has been deemed advisable to supple- 
ment external irradiation with interstitial radium therapy, using heavily 
filtered radon needles inserted in gridiron fashion throughout the tumor 
bed. 

Metastatic liposarcoma is usually radiosensitive and considerable 
palliative relief may be obtained by the judicious employment of roent- 
gen or radium therapy. The liposarcomas metastasize to lungs, liver, 
subeutaneous tissues, and bone. Occasionally a primary liposareoma 
may develop in bone marrow; this rare tumor is one of the most radio- 
sensitive of all sarcomas occurring in bone. 

CASE 12.—Liposarcoma. J. H., a 22-month-old boy, was brought to the Memorial 
Hospital on Dee. 2, 1954, for treatment of a tumor situated in the cubital space 
of the right elbow. The parents had observed this lump for nine months and had 
taken the child to a doctor. The physician made a roentgenographic study of the 
elbow and, as no fracture was revealed, advised the patient’s parents to do nothing 
about it. The tumor was excised at the Memorial Hospital on Dec, 10, 1934; the 
microscopic diagnosis was liposarcoma., There has been no evidence of recurrence 
in the four years since this treatment was given. 

Case 14.—Liposarcoma. B. K., an 11-month-old boy, was brought to the Memo 
rial Hospital for treatment of a lump in the right flank just above Poupart’s liga 
ment. When first noticed at the age of 544 months, the lump was one-third smaller 
than on admission. It was freely movable and not adherent to the deeper structures 


of the abdominal wall. It measured 9 em. in length and 4 em, in width, 
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On April 2, 1937, the tumor was surgically excised. The specimen was examined 
by Dr. Fred Stewart, who gave the following report: ‘‘The marked cellularity of 
perivascular spindle cells between adult-looking fat cells makes it necessary to 
classify this tumor as a type of liposarcoma.’’ 

Postoperative high voltage x-ray therapy was given. There has been no evidence 
of recurrence in the two years since surgical excision. 

CASE 15.—Liposarcoma. R. M., a 17-month-old boy, was referred to the Memo- 
rial Hospital on Jan. 27, 1935. At two months of age, he fell off a table; subse- 
quently, a small tumor appeared at the site of this injury. It increased in size and 
was surgically excised in July, 1934, at another institution. The tumor recurred, 
and a subsequent excision was performed. Microscopic study by Dr. Ewing at the 
Memorial Hospital revealed a large spindle-cell sarcoma, quite vascular, and of the 
type referred to as liposareoma. 

On admission to the Memorial Hospital, the wound was open and infected. After 
the use of antiseptic dressings, a second wound closure was performed, and post- 
operative irradiation was administered. At the present time there is no evidence 
of recurrence, four years after the last treatment. 

Case 16.—Liposareoma. E. P., a girl 54% years old, was referred to the Memorial 
Hospital in July, 1937, because of pain in the right side of the abdomen. Two 
months previously, her father had observed near the midline of the back, a small 
lump which had increased in size. Because of her inability to use her lower limbs, a 
physician at another hospital had placed the child in a plaster cast for six weeks. On 
admission to the Memorial Hospital, she was suffering from paraplegia due to the 
involvement of the spinal cord by the tumor which measured 14 by 15 em. in diameter. 
It was apparent that the tumor had invaded the spinal column. It was thought to be 
a lipogenie sarcoma. A new tumor developed in the right temporal fossa, and 
metastases to the brain later occurred with left facial paresis. The child died in 
September, 1937. 


TUMORS OF STRIATED MUSCLE TISSUE 


The benign rhabdomyomas, or striated muscle tumors, are usually of 
embryonal origin, occurring in early life and are sometimes congenital, 
making their appearance shortly after birth. They may be of multi- 
centrie origin, separate nodules occurring in different muscle groups. 

The malignant tumors of striated muscle, or rhabdomyosarcomas, may 
originate from pre-existing benign myomas, but in the majority of in- 
stances seem to develop de novo. They, too, are sometimes multiple. 
Both the benign and the malignant tumors may be either cireumscribed 
or diffuse. On eut section they are soft, grayish and pink in color, solid 
or eystie. The microscopic structure is that of parallel bundles or inter- 
twining strands of striped muscle fibers, supported by adult or embryonal 
connective tissue. Both cross and longitudinal striations are sometimes 
seen. The cross striation may be present in all or a part of the tumor, 
and may be entirely absent in the more anaplastic spindle-cell variety of 
musele sareoma. The rhabdomyosarcomas have an abundant vascular 
supply and hence metastasize early to the lungs. 

One type of rhabdomyosarcoma which oecurs in infants and children, 
and has a definite constitutional basis, is the tumor associated with von 
Gierke’s disease. This disease is a metabolic perversion characterized by 
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the deposition of glycogen in various organs, particularly the liver, heart, 
and skeletal muscles. Why this abnormal accumulation of glycogen oe- 
curs is not as yet fully established; nor is it definitely understood why 
it irritates or stimulates the muscle fibers of the heart and skeletal 
muscles to divide and eventually form discrete, nodular rhabdomyomas. 

Treatment—The proper treatment for benign and malignant tumors 
of striated muscle 1s wide, radical, surgical dissection. It is not difficult 
to enucleate these tumors when they are encapsulated. The dissection 
should inelude the removal of the muscle in which the tumor occurs and 
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Fig. 13.—Case 18. Rhabdomyosarcoma. G,. Me., 2-month-old child, had a sub- 
cutaneous tumor removed ftom the left thigh. On microscopic study it proved to 
be a rhabdomyosarcoma. Postoperative irradiation was given in fractionated doses; 
the following factors were employed: 200 K. V., 50 em. T. S. D., field of 7 by 9 em., 
daily fraction of 150 r, continuing until a dose of 2,400 r units was given. 

In order to administer the x-ray treatment, the child was placed in a_ split or 
bivalved body cast at the time of each treatment in order to immobilize the leg. There 
has been no evidence of recurrence in the year that has elapsed since treatment was 
given, 








the group of muscles, if more than one are involved by the multicentric 
tumor process. This conservative surgical treatment may be sufficient 
and, if properly performed at the first operation, may avoid the necessity 
of subsequent amputation. The reeurrent rhabdomyosarcomas, the 
diffusely invasive sarcomas of striated muscle and those which are so 
deeply adherent that a local excision is not feasible, are best treated by 
amputation. Radiation therapy alone is not sufficient to sterilize the 
average rhabdomyosarcoma ; such treatment is often followed by necrosis 
and hemorrhage into the body of the tumor, and later reactivation and 
diffuse invasive growth. Postoperative irradiation by the fractionated 
dose principle has proved, in our experience, to be a valuable adjunet 
to local excision. It may induce sufficient additional interstitial fibrosis 
throughout the operative site as to inhibit or delay any tendency to reeur- 
rence if the tumor has not been completely removed (Fig. 13, Case 18). 


SARCOMA UNCLASSIFIED 


The ten patients are equally divided as to sex. Six of the patients 


have died, all but one within a vear of admission, and this one a year 
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and two months after admission. A girl of 15 with a sarcoma of the back 
is without evidence of recurrent sarcoma ten years from the time of 
admission. Another girl is without evidence of recurrence ten years 
after treatment (Fig. 14, Case 19). 














Fig. 14.—Case 19. Myxosarcoma of undetermined histogenesis. J. R., a girl of 
2 years, was brought to the Memorial Hospital on July 30, 1928. For six months 
the mother had observed a small nodule developing under the skin of the right fore- 
irm. This nodule was excised on Feb. 23, 1928, at another hospital. The tumor had 
recurred and had increased markedly in size. Ten days before admission to the 
Memorial Hospital, the surface of the tumor sloughed away leaving a fungating, 
bleeding mass. 

On admission the ulcerating tumor measured about 12 cm. in width and 16 ecm. 
in length, extending from mid forearm to mid upper arm. The arm was amputated 
on Aug. 2, 1928, three inches from the shoulder. 

Microscopic study revealed a myxosarcoma of undetermined histogenesis. Since 
the date of operation the child has been frequently observed and there is no evidence 
of recurrence and no indication of metastases in the lungs. (10 years’ postoperative 
survival.) 


PIGMENTED NAEVI AND MALIGNANT MELANOMAS 


The pigmented mole, or neuronaevus, is of such universal occurrence 
that almost evervone is theoretically subject to the danger of malignant 
melanoma, its malignant derivative. In an analysis of 400 young people, 
it was found that the average person had eighteen pigmented moles; 
some had only one or two, but others had as many as a hundred. The 
tendeney to have multiple pigmented moles is certainly inherited, as 
are other tumors of the peripheral nervous system. 

The true naevus is a tumor of the tactile end organ. The naeval cells 
in the ecorium have abundant nerve connections. In their development 
they may naturally produce the Meissnerian corpuscles ; this phenomenon 
occurs not only in the benign pigmented neuronaevus, but also in some 
malignant melanomas as well. In the normal skin, nonmedullated nerve 
fibers ramify in the epidermis and communicate with the minute tactile 
end organs there, called the Merkel-Ranvier corpuscles. The process of 
neoplasia may occur in the epidermis so that the naevus or the melanoma 
may be strictly intraepidermal in its primary or original location. The 
naeval cells are melanoblastie and may or may not exercise the function 
of producing pigment. The production of the melanin pigment has long 
since been considered a function of the nervous system, and in lower 
animals it is under voluntary control, as the production of melanin in 
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the ink saes of the cuttlefish and squid and the phenomenon of mimicry 
or the changing of color suitable to environment by various lizards and 
fish. 

The differentiation of tumors, particularly cancers, has been well 
studied so that everyone is familiar with the evolution of epidermoid 
carcinoma and its differentiation into adult keratinized epithelium, and 
the differentiation of glandular carcinomas so that the adult differ- 
entiated type contains well-formed glands. Pigmented naevi and 
melanomas undergo both functional and morphologic differentiation. 
In their morphologic differentiation the tumors tend to reproduce the 
tactile corpuscles, although these are imperfectly formed and are often 
of giant size. The functional differentiation is toward the production 
of pigment. Nonpigmented melanomas on the average are much more 
malignant than those which form melanin. 








Fig. 15.—Case 20. Pigmented naevus. C. L., a 3-week-old baby girl, was brought 
to the Memorial Hospital on Nov. 10, 1937, with a typical bathing trunk variety of 
naevus. <A brown pigmented naevus involved the entire gluteal and vulval region. 
There were discrete pigmented naevi on the body, cheek, cervical region, left scalp, 
shoulder and wrist. It was decided to remove this naevus in graded stages: four ex- 
cisions have already been carried out. 

Not all neuronaevi are potentially dangerous. The type previously 
described is ectodermal in origin. Another variety is the blue naevus of 
Jadassohn, which occurs deep in the corium and is composed of thin, 
ribbonlike cells that are of mesoblastic or connective tissue origin; these 
blue naevi may become malignant, forming a type of melanoma which is 
essentially sarecomatous and which metastasizes by way of the blood 
stream. The ectodermal types previously described are usually only 
dangerous when they are darkly pigmented or become infected, or are 
situated in locations subject to frequent trauma, such as on the soles of 
the feet. 

Occurrence of Melanoma in Infancy and Childhood —Although pig- 
mented naevi may be recognized in the skin shortly after birth, many 
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of them do not make their recognizable appearance until after puberty. 
It is felt that the new naevi appearing after adult life are not of recent 
origin but are merely the quiescent, previously existing naevi becoming 
visible through increased growth at a later age period. Although pig- 
mented naevi occur in infaney and childhood, the malignant melanoma 
is seldom found in individuals before puberty. The explanation for this 
later occurrence probably has nothing to do with the age of the naevus 
itself, nor the passage of time considered necessary for a precancerous 
It is considered more likely to be related 


tumor to become malignant. 
We are aware of the transformation 


to certain endocrine stimulation. 
of pigmented naevi into melanomas during pregnancy, and of the extra- 
ordinary rapid growth and dissemination of melanomas occurring in 
pregnant women, which is thought to be due to pituitary hormonal in- 











adenosarcoma of 
girl, was brought to the Memorial Hospital in 
back from the shoulders to the buttocks was 
covered by multicolored areas of pigmentation present at birth. Interspersed over 
the uniform light background of this naevus were numerous coal-black more deeply 
pigmented discrete naevi. It was deemed advisable to remove these deeply pigmented 
lesions, but, because of the child's age and extent of the involvement, it was decided 
that they should not be removed at one stage. In the course of the next two years, 
performed, in which all of the darkly pigmented naevi were 


Fig. 16.—Case 21 Congenital melanotic naevus. Embryonal 


kidney. P. N., a 5%-month-old baby 
\ugust, 1935. The skin of the entire 


five operations were 


excised, 

In October, 1936, a large tumor was felt in the region of the left kidney. The 
diagnosis was Wilms’ embryonal adenosarcoma of the kidney. It was treated by 
Dr. Archie Dean who employed preoperative roentgen therapy, nephrectomy, and 
postoperative roentgen therapy. At the present time the child is gaining in weight 
and there is no evidence of local or generalized recurrence of the kidney tumor. 


fluence. The intermediary substance of the pituitary gland has a great 
influence on the activity of pigmented: cells, and, in fact, the quantity of 
intermedin in the blood seems to be definitely increased in patients who 
have disseminated melanomatosis (Ferguson). It is conceivable that this 
same pituitary stimulation occurs at the onset of puberty and thereafter, 
as it is in adult life that the majority of malignant melanomas oceur. 
Although malignant melanomas are found in infaney and childhood, they 











PACK AND ANGLEM: TUMORS OF SOFT TISSUES 395 


are of low-grade malignancy and seldom metastasize. Under the miecro- 
scope these tumors may be indistinguishable from other melanomas 
occurring in adult life which exhibit a high degree of malignaney by 
diffuse metastasis, so that the pathologist, on microscopic examination, 
may term them melanomas, vet their behavior is not in keeping with their 
morphologic structure. Of 483 malignant melanomas in all age groups 
studied at the Memorial Hospital, only 12 (2.7 per cent) occurred in 
patients under 16 vears of age. 

Treatment of Naevi and Melanomas.—Because of the foregoing facts 
relative to age distribution, it is thought best to remove all darkly pig- 
mented neuronaevi in infaney and childhood. They should be removed 
before adult life when they are more likely to undergo malignant de- 
generation. It is the purpose, therefore, of surgeons and dermatologists 
conscientiously to remove these benign tumors in children, particularly 
when they are heavily pigmented or in regions subject to frequent irrita- 
tion. The malignant melanoma is removed by very wide surgical dissee- 
tion, carrying the dissection below the deep fascia. In adults this pro- 
cedure is routinely followed in six weeks’ time by meticulous dissection of 





Fig. 17.—-Malignant melanoma of the second toe occurring in a_ boy. (Patient of 
Dr. Bradley L. Coley.) 
the regional lvmph nodes draining the skin which is the site of the 
melanoma. We have found that in two out of three cases, in which 
this second operation is done, melanoma cells are found in the lymph 
nodes, even though they were not palpably enlarged prior to the opera- 
tion. In infants and children, however, the routine dissection of regional 
lymph nodes is not done, because the tendency of melanomas in infancy 
and childhood to metastasize is latent. These children are observed care- 
fully at intervals for examination of the regional lymph nodes. Radia- 
tion therapy is considered to be of no avail in the treatment of malignant 


melanomas. 
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End Results—Two of the seven children were males and five were 
females. One patient was referred for diagnosis and received no treat- 
ment. The low-grade malignaney of melanomas in childhood, in con- 
trast to adult life, is shown in the end results of the other six patients. 
Only one of these six patients has died. One patient has lived five 
years without reeurrence and another, ten years. 

CASE 22.—Melanoma. F. N., a girl of 10 years, came to the Memorial Hospital 
on Oct. 5, 1934, for treatment of a hard nodule on her back which proved to be a 
sebaceous cyst. A lesion on her right arm was excised, and the pathologie report by 
Doctors Ewing and Stewart said melanoma. At the end of 1938 there was no 
evidence of recurrence; the patient’s mother was warned of the necessity of regular 
examinations, 

Case 253.—Melanoma. E. P., a 10-year-old girl, was brought to the Memorial 
Hospital Sept. 7, 1933, for treatment of a black mole on the outer aspect of her 
leg in the middle third, which had been present for twenty months. A wide local 
excision was done on Sept. 8, 1933. The pathologie report was of a low-grade 


melanoma. There is no evidence of recurrence in the leg nor in the groin. 
GLOMUS TUMOR 


The glomus tumor is a rare neoplasm of the skin oceurring in the 
extremities, chiefly on the hands and feet and often in the nail bed. 
The tumor originates from the glomus coceygeum, or neuromyoarterial 
glomus, a normal complex end organ of the neurovascular annexes which 
has something to do with the regulation of b!ood flow to the extremities. 

The tumor is composed of a congeries of irregular, tortuous, cavernous 
blood vessels lined by cuboidal endothelial cells. Around some of the 
vessels is a laver of cireular muscle fibers which seem to verge im- 
perceptibly into a broad zone of epithelioid cells. These epithelioid cells 
are possibly of muscle origin. The connective tissue septa between the 
neighboring blood vessels contain innumerable fasciculi of amyelinic 
nerves. There may be other elinieal evidences of disturbances of the 
sympathetic nervous system, such as increased warmth, moisture, and 
color of the skin. These vasomotor, thermal, and secretory changes asso- 
ciated with the tumor in the same extremity indicate the relationship of 
the sympathetie nervous system. 

This tumor is benign, usually single and appears as a smooth, rounded, 
elevated, purple nodule simulating a small hemangioma or intradermal 
neurofibroma. The most striking clinieal feature is the extreme pain 
whieh is elicited by the slightest amount of pressure on this tumor. 
No normal parts of the body, no inflammatory lesion can approach the 
exquisite sensitivity of this tumor. The pain may so incapacitate the 
patient that the extremities cannot be fully used and atrophy may 
oceur. 

Although occurring chiefly in adults, we had one patient, a child of 
6 vears, who had three glomus tumors situated in the skin of the forearm. 
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Treatment consists of simple surgical excision under local anesthesia. 
Glomus tumors are radioresistant. 


TUMORS OF SYNOVIAL MEMBRANE AND TENDON SHEATHS 


a. Benign Giant-Cell Tumor or Xanthoma of Tendon Sheath.—These 
tumors are usually multiple and occur in the tendon sheaths and 
aponeuroses of hands and feet. Although trauma may be an inciting 
factor, an underlying constitutional basis is probably even more im- 











Fig. 18.—Case 24. Malignant synovioma. J. C., a 9-month-old boy, was brought 
to the Memorial Hospital in April, 1931, for treatment of a recurrent tumor of the 
prepatellar bursa, which had been excised at another hospital in September, 1930. On 
April 22, 1931, the recurrent tumor was widely dissected by Dr. Frank E. Adair; the 
tumor had invaded the joint at the outer anterior angle. The knee joint became 
infected and wound erysipelas later developed. The child recovered uneventfully from 
this, except for slight shortening of the leg. 

The excised tumor was studied by Dr. Ewirg who reported it as mesothelioma 
arising in synovial structures; cellular, telangiectatic, malignant and capable of 
pulmonary metastases. 

At the present time the child is well, and there is no evidence of recurrence eight 
years following the last operation. 


portant. This is particularly true in the case of their rare occurrence in 
children, as they usually develop in middle-aged adults. They may 
oceur in children who have a lipoid diathesis, which can be determined 
by estimation of the elevated cholesterol esters and total lipoids in the 
blood. 

These encapsulated tumors are firm, yellowish, and lobulated and are 
easily enucleated at operation. Their structure is composed of spindle 
cells surrounded by dense connective tissue, large foam cells—so-ealled 
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xanthoma cells—which contain lipoid material, and giant cells of the 
foreign body type. They should be treated by surgical excision rather 
than by irradiation. 

b. Malignant Synovioma.—The malignant synovioma or endothelioma 
may arise in tendon sheaths, bursae, or joint membranes. There is fre- 
quently a history of trauma. These tumors are quite difficult to distin- 
guish from inflammatory lesions, as they may grow diffusely and are 
often accompanied by pain, swelling, and increased local heat. The 
solid synovioma, even when lobulated and technically easy to dissect, 
usually reeurs and may metastasize early. The papillary synoviomas are 
of lower grade malignaney, and some cures can be obtained by careful 
local excision (Fig. 18). 

The synoviomas as a whole are resistant to radiation. Amputation 
is often necessary. Conservative surgical treatment of these tumors 
has a bad reputation, generally because the first operation is often an 
exploratory procedure, associated with incomplete removal, due to the 
failure to recognize the true nature of the disease prior to operation. 














Fig. 19.—Case 26. Congenital sacrococeygeal teratoid tumor. A. A., a 1-month-old 
baby boy, was referred to the Memorial Hospital on April 13, 1938, for treatment of a 
teratoid tumor occurring in the sacrococeygeal region. This tumor was present at 
birth and had increased in size, according to the child’s general growth. The mother 
states that at birth there was a small but definitely rudimentary umbilical cord at- 
tached to the mass. This appendage sloughed off leaving a small ulcerated area, 
which was slowly healing. 

The size of the mass may be seen in the illustration. When the child swallows, 
there is contraction of the soft lobulated tissues beneath the skin. There is no evidence 
of continuity of the tissues within the mass to the rectum or bowel; roentgenograms 
show no evidence of gas in the tumor, X-ray studies of the bones of the lumbar 
spine and pelvis, reveal no defect in the sacrum and no evidence of spina bifida. 

There has been no indication for immediate surgical removal. This operation has 
been postponed until the child is older and in better condition to tolerate the procedure. 
The tumor is believed to be a complex tridermal teratoid tumor. 

(Since this article was written this tumor has been successfully excised. It con- 
tained intestine, urinary bladder, adrenal gland, bone, cartilage, and brain tissue.) 


GRANULATION CELL SARCOMA 


Granulation cell sarcoma is what the name implies, an acute wound 
sarcoma made up of neoplastic granulation tissue. The greater incidence 
of these tumors in childhood and infaney is probably related to the 
exuberance of the healing process in youthful subjects. The benign 
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analogue of this tumor is the common pyogenic granuloma. The granu- 
lation cell sarcoma may develop in an open wound where the continuity 
of the skin is interrupted, even though it may be merely a puncture. Or 
the granulation cell sarcoma may develop in a subeutaneous wound, 
bruise or deeper injury, even though the overlying skin is intact. Hence 
the tumor may be readily visible or concealed in its incipieney. 

The mechanism of production of these malignant tumors is probably 
similar to that which obtains for the pyogenic granuloma. New fibro- 
blasts and endothelial buds grow in profusion across the wound defect, 
at a rate much faster than the epidermis, with a resultant excess of 
granulations, or so-called proud flesh. The tendeney for excess growth 
is greater when restricted by overlying tissues, for example, the fre- 
queney of pyogenic granulomas springing from the nail bed, or along the 
nail suleus. The transitional phases from infectious granuloma to 
malignant granulation cell sarcoma are not well known. In the concealed 
origin of a granulation cell sarcoma in a deep hematoma, the process is 
again a peculiar transformation of reparative healing to true neoplasia. 
Under these conditions, infection plays no part in stimulating cell 
growth, such as it possibly does in the open wound variety. These deep 
hematomas presumably eall forth or excite the proliferation of fibroblasts 
and endothelium in an attempt to organize the blood clots. When this 
organization is rapid and occurs under pressure—especially where the 
hematoma is beneath the fascia—the response exceeds the need for repair, 
and a true sarcoma results. 

The open granulation cell sarcomas resemble the infectious granulomas 
in appearance. They are red, friable, soft, extremely vascular tumors 
which may be the source of alarming hemorrhages from insignificant 
injuries. The deeper or concealed tumors, covered by intact skin, are 
probably never diagnosed correctly in their early stages. They are of 
soft, spongy structure, and the overlying skin may exhibit the late color 
changes of a bruise. On palpation, a sensation of fluctuation may be 
elicited. The diagnosis is usually unresolved hematoma. 

Treatment.—Most granulation cell sarcomas have been curetted be- 
fore the true diagnosis is established (Case 25). Reeurrence after such 
a procedure is rapid and inevitable. Wide surgical excision conceivably 
might be curative, but has not been successful in our limited experience. 
The deep or hidden granulation cell sarcomas are incised on suspicion 
of being hematomas, but the surgeon recognizes the curetted tissues to be 
a peculiar, friable, vascular tumor. The treatment of choice is radiation 
therapy, either by high or low voltage roentgen rays, depending on the 
depth and degree of infiltration of the tumor; or by the application of 
radium plaques or trays at relatively short radium-skin distances. It is 
seldom necessary to insert interstitial radon for supplementary irradia- 
tion. The granulation cell sarcoma is very radiosensitive, approaching 
the lymphosarcoma in its rapidity of response. The degree of infection 
of the tumor handicaps the effort toward complete sterilization, but this 
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can be accomplished by well-planned radiation therapy. The deep 
granulation cell sarcomas may metastasize widely to subcutaneous tis- 


sues, pericranium, lymph nodes, lungs, liver, and bone. 


Case 25.—Granulation cell sarcoma. D. A., a girl 24% years of age, was re- 
ferred to the Memorial Hospital on April 19, 1936. Five months previously she 
fell and injured her temple. This injury left a large deep hematoma, which under- 
went the color changes of a bruise and slowly regressed by absorption. As part of 
it remained after four months, the family physician incised and curetted the lesion 
under the impression that it was a hematoma. The granular tissue removed was 
suggestive of a true neoplasm and on microscopic study proved to be a granulation 
cell sarcoma, 

At the Memorial Hospital, the temple was treated by fractionated doses of high 
voltage roentgen rays with complete clinical regression. Six months later, however, 
the tumor recurred in several regions, such as the postauricular lymph nodes, the 
cheek, and the eyelid. These tumors were phenomenally radiosensitive, disappearing 
after the administration of a small dose of roentgen rays. New tumors rapidly 
appeared in the sealp and subeutaneous tissues of the head, neck and trunk. In 
July, 1937, there was evidence of mediastinal enlargement. Further radiation ther- 
apy was given and palliation continued until January, 1938, at which time death 
occurred from generalized sarcomatosis. The diagnosis was confirmed at autopsy, 
which revealed metastases to the right cervical nodes, mediastinal lymph nodes, 


retroperitoneal and paravertebral lymph nodes as well as to the ribs, 
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BLOOD AND LYMPH VESSEL TUMORS IN CHILDREN 


Wituum L. Watson, M.D. 
New York, N. Y. 


inn blood and lymph vessels are subject to neoplastic growth and 
give rise to the two classes of tumors—hemangioma and lymphangi- 
oma. In each type of lesion a true neoplastic process affecting the walls 
and supporting connective tissue has occurred, distinguishing the con- 
dition from the simple overgrowth of blood vessels, such as is noted in 
the hypertrophic granulation tissue of abscess walls and the varicose 
veins of the limbs, spermatie cord, broad ligament, and so forth. 


HISTOGENESIS 


Simple angiomas are congenital in nature and, undoubtedly, take their 
origin from embryonic sequestrations of vascular and lymphatie tissue. 
Ribbert' noted isolated tumor vessels connected with the main tumor 
by long strands and parallel rows of endothelial cells which later became 
thickened and canalized. He concluded, therefore, that the tumor growth 
is an extension or projection of new vessels into surrounding tissue rather 
than an invasion of the tumor process into healthy vessels. 

Several other theories of origin have been suggested. Thoma?* thought 
that mechanical factors tend to excite new growth of vessels. It has been 
suggested that angiomas represent simple hypertrophy of certain vascu- 
lar elements without neoplastic overgrowth. The neuritic, the traumatic, 
and the local irritation theories of origin have been suggested, but the 
congenital nature of angiomas strongly suggests their origin from mis- 
placed vascular and lymphatic tissue which has retained a certain power 
of persistent and irregular growth. 

Hemangiomas make up the largest single group of tumors occurring 
in childhood. In more than two-thirds of the cases the lesion is located 
in the sealp, face, neck, lips, and intraoral mucous membranes. Females 
are more frequently affected than males, the ratio being about 2 to 1. 
Angiomas, in general, run a benign course and, if untreated, will grow 
slowly up to adult life. The tumor growth stops apparently with full 
general body growth. 

We may divide hemangiomas into four clinical types: first, the naevus 
venosus or port-wine stain. In the second group are ineluded the slightly 
‘aised, compressible, finely lobulated, reddish blue tumors of the skin 
and subeutaneous tissue; more than half of all hemangiomas fall into 
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this group. In the third group the tumors are located more deeply ; they 
are more compressible and may be covered by a normal appearing skin, 
although a bluish tint may be imparted to the skin by the underlying 
tumor. Various combinations of groups two and three make up the last 
or fourth elinical group. 


LYMPHANGIOMA 


There are three definite clinical types of lymphangioma: the simple 
or capillary type, the cavernous type, and the eystie type. These growths 
are much less common than the hemangiomas. They are, as a rule, less 
radiosensitive, and their surgical removal is more likely to be complicated 
by serious infection, and postoperative recurrence takes place not in- 
frequently. 

The simple lymphangiomas oceur superficially and present a shiny, 
reddish purple, wartlike surface. Pressure on these exerescences may 
vield a serous fluid. Skin and mucous membrane of the lips and tongue 
are favorite sites. 

The cavernous lymphangiomas are more deeply seated and consist of 
a framework of connective tissue in which are numerous single and com- 
munieating lymphatie eysts. The overlying skin is likely to present a 
warty appearance. These tumors are often found in the neck, axilla, and 
groin, 

The eystie lymphangioma, or cystic hygroma, may represent a late 
stage of the cavernous type. As Thompson and Keiller® say: ‘*There 
is every reason to suppose that these cystic hygromata are at the outset 
cavernous lymphangiomata which have become dilated with lymph 
either due to a change in drainage or an alteration in the function of 
their lining.’’ 

HYGROMAS 


These congenital growths are rare, uncommonly interesting, and very 
serious as to their prognosis. They are cystic tumors with endothelial 
linings and serous fluid contents, whieh grow with much power through 
the tissues of the neck and often downward under the clavicle into the 
axilla or pectoral region. They may oceasionally occur in the groin. 
The etiology is unknown, but it is generally agreed that they develop 
from embryonie sequestrations of lymphatie tissue. We are still without 
a satisfactory explanation for the remarkable growth power of these 
histologically benign eysts. 

Dowd? collected ninety-one eases of hygroma eystieum colli and found 
the mortality rate to be 43 per cent after various forms of treatment. 
The immediate cause of death was generally an acute tumor infection. 
He added four eases of his own and recommended treatment by surgical 
excision, although he had a 50 per cent operative mortality. Figi,® of 
the Mayo Clinie, reports thirteen eases of hygroma. Twelve were treated 
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by radium and one by excision. Seven patients died of acute tumor in- 
fection, four were cured, and two others much improved. Simple pune- 
ture and aspiration, and the injection of iodine solution had been tried 
without much success. The injection of boiling water had been suggested 
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Fig. 1.—Hygroma cysticum colli. Treated by seven injections of 5 per cent sodium 
morrhuate given at monthiy intervals. 





























Fig. 2.—Hygroma cysticum colli. Treated by interstitial radium and radium applied 
at 3 cm. distance. 

by Reder.* Gordon Harrower,’ in the British Medical Journal of July, 

1933, reported a single case of cystic hygroma of the neck, successfully 

treated by injection of sodium morrhuate. We have treated in a similar 








404 THE JOURNAL OF PEDIATRICS 


fashion the patient shown in Fig. 1. Another patient we have success- 
fully treated by interstitial radium (Fig. 2), and a third patient was 
operated on, and the mass completely removed (Fig. 3). Surgical ex- 
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Fig. 3.—Hygroma cysticum colli. Removed surgically. 




















Fig. 4.—Diffuse cavernous and capillary hemangioma of left cheek, nose, lip, and 
eyelid. Treated by divided doses of gold filtered radon seeds together with radium 
plaque and tray. 
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cision is a satisfactory method of treatment only when the tumor is well 
localized. 

Postoperative infection, due no doubt to a derangement of the lym- 
phatie barriers, is more frequent and serious after operative excision of 
a lymphangioma than it is after removal of a hemangioma. 


TREATMENT OF HEMANGIOMAS 


The capillary hemangioma, or port-wine stain, has been treated by re- 
peated blistering doses of ultraviolet ray, carbon dioxide snow applied 
for ten to fifteen seconds, and surgical excision and skin grafting. Radi- 
ation measures are of little use in this group. In the extensive lesions 
we often recommend no active therapy but suggest the judicial use of a 
preparation called *‘cover mark*’ to mask the bright red color of the 


growth. Electric coagulation yields a poor sear in these eases. 











Fig. 5.—Very larze hemangioma of neck treated by surgical excision in four stages. 
Left, July 7, 1932; right, Nov. 30, 1937. 


The cavernous hemangiomas are very radiosensitive, and good cos- 
metic results are readily obtained by the use of radium applied at a dis- 
tance, in small divided doses, or in the form of gold radon seeds im- 
planted directly in the growth (Fig. 4). Low voltage x-ray therapy is 
indicated in selected cases. Surgical excision of small growths gives sat- 
isfactory results, but, when the lesion is located in the face and neck, 
operative removal is seldom indicated because of the resulting defeet and 
sear (Fig. 5). We have been using a solution of 5 per cent sodium 
morrhuate for injection of cavernous hemangiomas about the eyes, 
in children and babies, since in this location radium might have a harm- 
ful late effect upon the ocular lens. In a series of one hundred and four 
cases so treated, we have had some startlingly good results and many 
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partial successes, and some complete failures (Fig. 6). This solution 
apparently works best in the cavernous types and has also some value 


when used in conjunction with interstitial radium. 




















Fic. 6 Cavernous hemangioma of right side of nose and right eyelid. Treated by 
repeated small injections of 5 per cent sodium morrhuate. 


TREATMENT OF LYMPHANGIOMAS 

The simple or capillary type, when possible, should be surgically ex- 
cised, as it is as a rule quite radioresistant. 

The cavernous lymphangiomas are fairly radiosensitive, and good 
cosmetic results are obtained by the use of interstitial radium. 
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The eystie lymphangiomas, if removable, should be excised. They con- 
sist largely of thin-walled lobulated saes filled with serous fluid and are 
not radiosensitive. Withdrawal of the fluid and repeated injections of 
sodium morrhuate have given a satisfactory result in the only ease in 
which we have had the opportunity to try it. As the operative mortality 
is so high, we are encouraged to hope that this conservative form of 


treatment will prove worth while in other cases. 
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ACUTE APPENDICITIS IN CHILDHOOD 





A STATISTICAL Stupy OF 848 Cases FROM THE CHILDREN’S HOSPITAL, 
Boston 


Henry W. Hupson, Jr., M.D., AND Joun W. CHAMBERLAIN, M.D. 
Boston, Mass. 


A STUDY has been made of the clinical records of patients with 
acute appendicitis and its complications who were admitted to the 
Children’s Hospital, Boston, between Jan. 1, 1929, and Dee. 31, 1938. 
(ireat care was exercised to insure study of each record by one or the 
other of the authors, and, when doubt arose as to classification of a par- 
ticular case, the record was examined by both together. In a very few 
instances records with insufficient data or with inconsistencies were ex- 
cluded, but in no instance was the record of a fatal case excluded. When 
the surgeon's note, the pathologie examination, or the reviewer's judg- 
ment indicated that acute appendicitis was a doubtful or an improper 
diagnosis, the record was listed but not included in the present study. 
Records covering incidental appendicectomy, interval operations for 
chronic and recurrent appendicitis, exploration for ill-defined abdominal 
pain, and instances of diagnostie error do not form a part of this study. 

The data from each record were recorded by one of us on a specially 
prepared work sheet (Fig. 1). From these sheets an experienced opera- 
tor from the Harvard School of Publie Health transferred the data 
to punch eards for statistical sorting by automatie means (International 
Business Machine Horizontal Sorter). To prevent duplication, the 
work sheets were arranged by years and, within each year, by the hos- 
pital record number. 

We feel that the method employed insured the review of all but an 
insignificant number (represented by misplaced or incomplete records) 
of the cases of acute appendicitis admitted during a ten-vear period. 
We are confident that the use of punch eards and mechanical tabulation 
insured statistical accuracy. Personal knowledge of many of the 
patients, of the reeord system of the hospital, and of the several operat- 
ing surgeons, minimized difficulty in classifving the eases. 

The incidence of the different types of appendicitis as noted at opera- 
tion is given in the following table. 





1. Aeute, unruptured without fluid 323 
2. Aeute, unruptured with fluid 143 
3. Acute, ruptured with loeal peritonitis 149 
4. Acute, ruptured with abscess 155 
5. Aeute, ruptured with diffuse or spreading peritonitis 68 
, 6. Type X 9 
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This classification refers to the conditions present at operation but 


with consideration also of the clinical course and the histologie exam- 


inations and results of bacterial culture. 


It is recognized that accurate 


differentiation between diffuse and spreading peritonitis is well-nigh 


impossible, and the two may be considered together. 
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We wish to emphasize that we are dealing with proved cases of acute 
appendicitis, with or without complications, and not with a series of 
appendicectomies for reasons other than acute appendicitis. Our expe- 
rience and the results obtained cannot be compared with other reported 
series except in so far as others have limited their material in the same 
manner. 

The Children’s Hospital admits patients to the public wards up to 
the age of 12 years and to its private ward up to the age of 16 years. 


The age distribution follows: 


\GE IN YEARS NUMBER OF CASES 
0-1 2 
1-2 29 
2- 4 116 
t- 6 158 
6-12 511 
12-16 39 


There were 460 (54.2 per cent) male patients and 388 (45.8 per cent) 
female patients. Williams,' quoting Rauber, states the proportion of 
male births to female as 106 (51.4 per cent) to 100. It would appear 
that the slight predominance of males in our series might be due to 
chance alone, although many authors have stressed the predominance 


of males in reported series of patients with appendicitis. 


ETIOLOGY 


Our study has led us to no conclusion regarding the etiology of ap- 
pendicitis. As pointed out above, the sex incidence is not remarkable, 
and our experience has been similar to others who find that the number 
of cases increases with the increment of increasing age. 

We have held the impression that there may be more than a coinci- 
dental relationship between respiratory tract infection and appendicitis. 
Our figures do not exhibit direct evidence that there is a correlation 
between the incidence of acute respiratory infection and the incidence 
of acute appendicitis, although the form of the cumulative graph (Fig. 
2) resembles the curve of incidence of respiratory infection. 

The twelve series of ten figures each, representing the monthly admis- 
sions for 120 months have been subjected to statistical analysis.* The 
means and standard deviations having been determined, the analysis 
demonstrates that the incidence variations in the several months could 
have been brought about by chance alone but does not prove that it was 
brought about by chance alone. On a statistical basis, then, we cannot 
aecept the figures as significant evidence of a correlation between the 
incidence of acute respiratory disease and acute appendicitis despite 
the similarity of the two curves. 


*The statistical analysis of the figures presented in Fit. 2 was obtained through 
the courtesy of Professor W. G. Smillie of Cornell University College of Medicine. 
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In 716 of our records a definite statement concerning antecedent ill- 
ness is recorded. In 553 of these 716 (77 per cent) no antecedent 
illness was recognized during the two weeks preceding the onset of acute 
appendicitis. In 107, or 14.9 per cent, there had been a respiratory in- 
fection within two weeks, but this is about the figure one would expect 
in the child community as a whole, 
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IlIness other than respiratory infection was recorded in 56 instances 


er 7.7 per cent. These may be tabulated: 


Abdominal pain 15 
Gastrointestinal disorders 2 
Vomiting and diarrhea 
Acute indigestion with diarrhea } 4 
Acute enteritis 
Diarrhea ) 
Vomiting 1 
Constipation 1 
Measles 5 
Chicken pox 1 
Tonsil and adenoid operation 4 
Aeute glomerular nephritis, tonsil and adenoid operation 1 
Rheumatic fever 1 
Joint pains 1 
Diabetes 1 
Hemophilia 1 
Allergy—asthma 1 
Chills, headache 1 
Dysuria 2 
Orthopedic operation 2 
Excision lymph node 1 
Thiersch graft 1 
Fall, trauma, injury 4 
Not stated S 
56 


It is of some importance to recognize that a history of illness other 
than appendicitis does not exclude appendicitis from diagnosis as in 
this series 22.6 per cent of the children with appendicitis did exhibit 
some other illness (14.9 per cent respiratory and 7.7 per cent miseel- 
laneous) within two weeks of onset of acute appendicitis. 

We feel that a history of previous attacks of appendicitis is not 
significant or helpful in diagnosis. At best such history is based on pre- 
sumptive evidence and is of little importance in evaluating the signs of 
an acute attack. In 211 of our records there was no statement concern- 
ing preceding attacks that may have been appendicitis. Of the remain- 
ing 637 the statement that there had been no similar illness before this 
admission was made in 69.5 per cent (443 cases), and in 30.5 per cent 
(194 instances) there had been an illness before which may have been 
acute appendicitis. 

Feeal coneretions within the appendiceal lumen have been held by 
some to play a role in the development of acute appendicitis. Sueh 
coneretions were present in 315 of 723 appendices described (43.5 per 
eent). This faet ean be evaluated properly only when it is learned in 
what proportion of children without appendicitis concretions are found. 
The role of the feealith in producing a type of inflammatory change is 
more evident. 


CASES FECALITH % 
Aeute appendicitis without fluid 325 68 21.0 
Acute appendicitis with fluid 144 62 43.0 
Acute, ruptured, with local peritonitis 149 80 53.6 
Acute, ruptured with abscess 155 58 26.7 


\cute, ruptured with diffuse or spreading peritonitis 69 45 65.2 

















HUDSON AND CHAMBERLAIN: ACUTE APPENDICITIS 413 


It appears, as others have stated, that an inflammatory process in an 
appendix which also contains one or more fecal concretions is likely to 
be more intense than an inflammatory process in an appendix free of 
such concretions. Of 315 appendices containing one or more fecaliths, 
there was rupture of the appendix in 58 per cent. If appendiceal per'- 
tonitis results, it is more likely to be of the diffuse or spreading form. 
We feel, however, that the concretion is not necessarily the cause of the 
inflammatory process. Clinically we have been able in some instances 
to recognize the obstructive type of appendicitis stressed by Wilkie? 
but not in a high percentage of cases. We have seen intermittent, severe, 
paroxysmal colic and early perforation with acute appendicitis more 
often in the presence of feeal coneretions, adhesions about the appendix, 
or stenosis of the appendiceal lumen than in the absence of these but 
have seen the same clinical picture where no mechanical obstructing 
factor was demonstrated. 

Oxyuris vermicularis infestation has been incriminated as an etiolog- 
ical agent in the production of appendicitis. Although we feel that 
there may be a syndrome, indistinguishable with safety from acute ap- 
pendicitis, produced by sueh infestation, we have found in the 723 ap- 
pendices examined and described which fitted our criteria for acute 
inflammation, only 26 instances (3.5 per cent) in which the Oryuris 
vermicularis or ova were recognized. On the other hand, a considerable 
number of such infestations associated with the clinical syndrome men- 
tioned were encountered, but sufficient evidence of inflammation (his- 
tologic) was not present to satisfy the standards established for acute 


appendicitis. These cases are to be reported.* 
DIAGNOSIS 


Difficulty in the diagnosis of acute appendicitis in the young is gen- 
erally recognized in surgical literature. Such difficulty in the Children’s 
Hospital is apparently less marked, as very few failures to recognize ap- 
pendicitis have oceurred after admission to the surgical service. This 
does not necessarily imply unusual diagnostie ability, although the sur- 
gical staff is rather more familiar with children and their diseases than 
the profession in general. We recognize that the difficulties are most 
marked in the hours preceding hospitalization and that the diagnosis 
becomes more apparent with the passage of time. What becomes an 
obvious diagnosis to an admitting physician may six hours previously 
have been a most difficult problem to an experienced surgeon. Although 
we recognize this as factual, we nevertheless feel strongly that a diag- 
nosis previous to extreme inflammatory changes and peritoneal involve- 
ment is almost always possible. It is possible, however, in the less clear- 
eut instances, only by careful examination by experienced individuals 
at frequent intervals. In other publications* *-° the necessity for fre- 


*Botsford, T.. Hudson, H., and Chamberlain, J., in preparation, 
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quent observation has been stressed, and we desire to emphasize again 
that the triad of abdominal pain, vomiting, and slight fever must be 
considered as appendicitis until proved not to be. Further, if cireum- 
stances do not permit observation in the home at frequent intervals of 
a few hours, the patient should be hospitalized where such observation 
is possible. In this connection it is of interest to learn what happens 
when a child develops acute appendicitis. From our records we ean 
judge how parents and the physicians of their choice meet the situations 
that arise. The time element is so important that the figures presented 
assume great significance in the control of morbidity and mortality from 


appendicitis. 


DURATION OF SYMPTOMS BEFORE FIRST VISIT BY PHYSICIAN 


Less than 6 hours 119 | 

6-12 hours 110 \ 343 
12-24 114 } 

24-48 hours 131 ? 248 
More than 48 hours 117 j = 
Unknown 257 


TIME ELAPSED FROM PHYSICIAN’sS First Visit TO HOSPITALIZATION 


Less than 6 hours 409 

6-12 hours 28 | 194 
12-24 hours 57 | 

24-48 hours a9 + 102 
More than 48 hours 63 | 
Unknown 252 


The symptoms, signs, and changes in the peripheral blood may be 
evaluated. 

Pain is the most regular of all symptoms and was a complaint in 839 
(99 per cent) of the eases. Although frequently generalized at the time 
of onset, we have elassified the complaint according to the eventual 


localization. 


LOCALIZATION NUMBER OF CASES PER CENT 
Right lower quadrant 389 45 
Not localized, or generalized 259 30 
Umbilical 144 17 
Miscellaneous 31 3.6 
Pain, location not stated 16 1.9 
No complaint of pain 9 

S48 


The faet that localization at the umbilicus and generalized pain to- 
gether were slightly more common than right lower quadrant localization 
is perhaps explained by the inaccuracy of the child in describing a com- 
plaint. 

There was no statement concerning nausea and vomiting in 21 ree- 
ords. Six hundred and eighty-five of the remaining 827 (82.8 per cent) 
vomited once or more, the vomiting succeeding pain in 561 or 81 per 


— 


y~ 
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cent and preceding a complaint of pain in 18 per cent. Vomiting pre- 
ceding complaint of pain was much more frequent among the patients 
under 4 years than in the older children. Five per cent of the patients 
(42 cases) had nausea without vomiting and 9.4 per cent (78 cases) 
neither vomited nor complained of nausea. 

There were no urinary complaints by 658 patients. One hundred and 
nineteen records contained no statement concerning the urinary tract. 
There were complaints of dysuria by 51 (7 per cent), of frequeney by 
17 (2.3 per cent), and of both frequency and dysuria by 6 (0.8 per cent). 

Constipation was recorded in 134 (15.8 per cent) records, diarrhea in 
74 (8.7 per cent), pain on defecation in 10 (1.1 per cent), and blood in 
the stool in one. 

Temperature readings must be interpreted as there may be consider- 
able variation within a short period of time and even more variation 
depending on the portal used and the length of time allowed for the 
thermometer to record. The temperature reading used in Table T is the 
first temperature recorded on entering the hospital and in the vast 
majority represents a rectal temperature. 

TABLE I 


RELATIONSHIP BETWEEN TYPE OF APPENDICITIS AND DEGREE OF ELEVATION OF 
TEMPERATURE 


UNDER 100 101 102 OVER UN 
100° F, 101° F. 102° Fr. 108° F. 103° PF. KNOWN 
Acute, unruptured 
without fluid 146 101 17 16 | i) $23 
Acute, unruptured 
with fluid $1 15 24 22 7 1 148 
Ruptured, with local 
peritonitis 14 29 39 15 15 7 149 
Ruptured, with 
abscess 13 35 36 51 19 2 156 
Ruptured, with diffuse 
or spreading perito 
nitis 3 11 19 21 14 68 
Type X 5 3 1 9 
222 224 166 155 59 22 S48 


It is apparent that 40 per cent of the patients without peritoneal in- 
volvement had little or no fever and that 31 per cent had fever between 
100° and 101° F. However, 26 per cent did have fever above 101° F., 
and 11 patients presented a body temperature exceeding 103° F. There- 
fore, we cannot exclude appendicitis as a diagnosis in the presence of 
fever above 101° F., although such levels cannot be considered usual. 

Conversely, in patients presenting the several degrees of peritoneal 
involvement, 30 patients, or 8 per cent, had body temperatures of less 
than 100° F. at the time of admission and 75 patients (20 per cent) 
presented levels between 100 and 101° F. The large majority (72 per 
cent) presented fever of higher level. 
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In the consideration of an individual patient, fever above 101° F. 
suggests peritoneal involvement or a diagnosis other than appendicitis, 
but this is of relative and not absolute diagnostic importance. 

Pain is the most consistent subjective finding, and tenderness is the 
most common objective sign. Tenderness was elicited in 99 per cent of 
the patients and this was maximum in the right lower quadrant in 710 


or 84 per cent. The points of maximum tenderness are tabulated: 


Right lower quadrant 710 
Right upper quadrant 6 
Lower abdomen 39 
Left lower quadrant 9 
Right flank Ss 
Generalized 54 
Rectal only 3 
None 9 
Not stated 10 


Musele spasm, the next most common sign, was absent in only 98 pa- 


tients (11.8 per cent). The location of maximum spasm is tabulated: 


Right lower quadrant 568 
Right upper quadrant 6 
Lower abdomen 52 
Left lower quadrant 7 
Right flank 8 
Generalized 91 
None 98 
Not stated 18 


It must be emphasized again that the ability to detect slight degrees 
of muscle spasm or resistance and to distinguish between voluntary and 
involuntary spasm is dependent on a careful, unhurried, and gentle 
examination and on the experience of the examiner. There may be 
difficulty in distinguishing the involuntary spasm associated with intra- 
abdominal inflammation from the voluntary splinting accompanying 
pneumonia or diaphragmatic pleuritis. 

In 104 instances such an examina- 


In 


the remaining 744 cases positive findings were determined in 550 patients 


Reetal examination is important. 
tion was not made, or, if it was made, the findings were not recorded. 


(73 per cent), as shown in the following tabulation : 


Tenderness only 465 
Mass, right 69 
Mass, left 4 
Mass, pelvic 12 
Negative 194 
Not described 104 


Of the patients with an appendiceal abscess an abdominal mass was 
palpable in eighty-eight instances, or 56 per cent. 

Other physieal findings were less frequently described. The psoas 
sign was present in 51 of 109 instances when this sign was mentioned. 
Rebound tenderness was present in 91 of 158 instances and referred 
tenderness in 56 of 87 patients described. These signs may be helpful in 
diagnosis but are probably not present in as high a percentage as our 
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figures indicate, as a statement describing the sign is more likely to be 
omitted from the record when the sign is absent than when it is present. 

It is difficult to forget the unusual or dramatie experience which may 
account for the impression held previous to this study that the value 
of the white blood cell count in the peripheral blood was too variable 
to be of great help in diagnosis. In 745 cases such determinations were 
recorded, and in 92 per cent (690) the levels were above 10,000 per 
cubie millimeter (Table II). In 55 or 8 per cent the values were less 
than 10,000. The increase in percentage of polymorphonuclear leuco- 
cytes is even more regular and was present in 447 (95 per cent) of 466 
counts made on admission (Table III). The difficulty, of course, is that 
in many conditions simulating appendicitis there is a similar blood pie- 
ture. Absence of both leucocytosis and an increase in the polymor- 
phonuclear leucocytes was present but six times. We have had no ex- 
perience with the Schilling index. In the interpretation of differential 
counts it is necessary to consider the normally higher lymphocyte per 


centage in children under 5 years of age. 


TABLE IT 


RELATIONSHIP BETWEEN TYPE OF APPENDICITIS AND WITTE BLOOD CouUN’ 





5000 10,000 MORE THAN 2 
10,000 15,000 15,000 UNKNOWN 
Acute, unruptured without fluid 28 M0) 166 “y 323 
Acute, unruptured with fluid 6 29 S5 23 143 
Ruptured, with local peritonitis } 23 102 4) 149 
Ruptured, with abscess 7 11 123 15 156 
Ruptured, with diffuse or 6 14 2 6 GS 
spreading peritonitis 
Type X " 3 9 9 
55 170 520 103 S48 
TABLE III 
RELATIONSHIP BETWEEN TYPE OF APPENDICITIS AND INCREASE IN NUMBER OF 
POLY MORPHONUCLEAR LEUCOCYTES 
POLY. NO POLY, . , 
UNKNOWN 
INCREASE INCREASE 
Acute, unruptured without fluid 152 12 lov 323 
Acute, unruptured with fluid 7S 2 63 143 
Ruptured, with local peritonitis 77 72 149 
Ruptured, with abscess SS 2 66 156 
Ruptured, with diffuse or spreading 17 3 IS GS 
peritonitis 
Type X 5 4 9 
447 19 382 S48 


Examination of the urine per se is of value only when abnormal con- 
stituents are present which may influence the diagnosis. Diabetes melli- 
tus was present in two patients, at least one presented acute glomerular 
nephritis, and ketosis as evidenced by acetonuria was almost the rule. 
Pyuria was present in 50 of 788 admission specimens. We are unable 
to relate pyuria to ureteritis secondary to appendicitis. 
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TREATMENT 

During the period covered, the general policy, with but few excep- 
tions, has been immediate operation irrespective of the type of appendi- 
citis. All patients with acute appendicitis without peritoneal involve- 
ment, with rare exceptions all those presenting abscesses or a localized 
peritonitis, and the majority of those presenting a diffiuse or spreading 
peritonitis have been operated on within a few hours of admission to 
the surgical service. With exceptions too few to be of statistical im- 
portance Ochsnerization and delayed operation have not been employed, 
although the principles involved in Ochsnerization have been followed 
in the postoperative period. Sixty-one per cent (521 cases) of the 
patients were operated on by six members of the visiting staff, 34 per 
cent by the house staff (often with a visiting surgeon assisting), one was 
not operated on and 34 patients (4 per cent) were operated on in the 
private ward by 19 surgeons not members of the regular staff. 

The appendix was removed, at the initial operation, from 806 patients 
(95 per cent). In 41 instances the operator considered it better not to 
seek for and remove the appendix and of these 27 were admitted later 


for appendicectomy. 


Appendiceetomy od 
Appendicectomy with one drain 119 
Appendicectomy with two drains 300 
Appendicectomy with more than two drains 13 
Incision with one drain 10 
Incision with two drains 30 
Incision with more than two drains l 
Not operated l 
S48 


TYPE OF INCISION 


Right rectus with mesial retraction 503 
Right rectus with lateral retraction 11 
Rectus splitting 283 
Me Burney 39 
Other 5 
Type of incision not stated 6 
Not operated 1 

S48" 


The infrequent use of the MeBurney incision is of particular interest 
in view of the favorable mortality experience and the current opinions 
expressed in the surgieal literature attributing mortality reduction to 
the routine use of such an incision. 

The indwelling duodenal tube (Levine) has been used with great 
frequeney all through the period covered in the report and the Wangen- 
steen® technique has been employed since that author described his 
method. In the presence of distention this has been augmented in the 
last two years of the period by the use of an atmosphere high in oxygen 
according to the methods described by Fine.’ 
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Parenteral fluid administration to maintain hydration and normal 
blood electrolyte levels and to minimize ketosis has been used very 
liberally. For the most part physiologic salt solution and 10 per cent 
glucose solution have been employed by both interrupted and continuous 
intravenous administration and by hypodermoclysis with a distinet tend- 
ency to emphasize the intravenous route. Blood chemical values have 
been determined on oeceasion to guide the choice of solution and the 
quantity, but these have not been routine observations, and we incline 
to the belief that clinical observations of the evident state of hydration, 
the urinary output, urinalysis, and the character of the respirations are 
a sufficient guide in most instances. Blood transfusion for anemia or 
low serum protein has been employed, but transfusion as a routine to 
combat (possibly) infection or toxemia was not used in an appreciable 
number of patients. 

Fowler’s position for patients with peritoneal involvement has been 
employed in the majority of instances. 

Morphine has been used very liberally. 

Pituitrin, pitressin and physostigmine have not been employed in the 
presence of peritonitis. Prostigmin has been used infrequently. 

Heat, usually in the form of flaxseed poultices, has been applied to 
the abdominal wall with great frequeney in the presence of abdominal 
distention and discomfort. 

Serum therapy has not been employed during the time of survey. 
Ileostomy has been employed for mechanical obstruction but not inten- 
tionally for the adynamie ileus associated with peritonitis. Primary 
appendicostomy, cecostomy or ileostomy has seldom been considered and 
less frequently performed. 

Thus the treatment employed can be summarized as (1) immediate 
operation (with rare exceptions) with delay only for the administration 
of parenteral fluids where evidently needed; (2) primary appendicee- 
tomy in 95 per cent of the cases; (3) a rectus-retracting or musele- 
splitting incision; (4) introduction of a drain or drains in the presence 
of peritonitis and often in the presence of fluid not definitely purulent; 
(5) liberal use of duodenal drainage; (6) liberal parenteral adminis- 
tration of fluid; (7) liberal use of morphine; (8) high oxygen atmos- 
phere in the presence of distention; (9) Fowler’s position; and (10) 
the application of heat to the abdominal wall. 


MORTALITY 


The mortality rate was 3.06 per cent (26 deaths in 848 cases). Factors 
affecting mortality we believe are, in the order of their importance, 
(1) the type of appendicitis present at the time of admission which in 
turn is governed by the duration of the attack before diagnosis and 
by the age of the patient, (2) the treatment employed, (3) coexistent 
disease, and (4) the age of the patient. Contrary to opinions current 
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in the literature, we do not believe that there is an inherent high mor- 
tality rate based on age provided that the disease is recognized com- 


parably early to its recognition in the adult and provided that the young 


patient is treated wisely. 


We believe that the statisties which follow 


(Tables IV, V, VI, and VIT). 


TABLE IV 


RELATIONSHIP BETWEEN TYPE OF APPENDICITIS 


ryPE OF APPENDICIIIS CASES 
Acute, unruptured without fluid 323 
Acute, unruptured with fluid 143 
\cute, ruptured with local peritonitis 149 
(cute, ruptured with abscess 156 
Acute, ruptured with diffuse or 68 

spreading peritonitis 

Type NX 9 


*Death from hemophilia. 


TABLE V 


RELATIONSHIP BETWEEN TYPE OF APPENDICITIS AND DURATION OF SYMPTOMS PRIOR 


TO OPERATION 


AND MORTALITY RATE 


DEATHS MORTALITY 


support this opinion 


I V3% 9 400, 
1 0.6%f ~~“ 
4 2.6% 
; 1.9% 
7 25.0% 


0 0 





ryPE OF APPENDICITIS PURATION OF SYMPTOMS PRECEDING OPERATION 
LESS ey Ao -> |MORE 
ruan | 12-74 24-36 36-48 48-72 THAN | U_ | TOTAL 
12 HR HR. HR. HR. HR, 72 HR. 
Acute, unruptured without 52 107 61 20 34 3s 5 325 
fluid 
Acute, unruptured with fluid 20 1 39 9 9 11 14 143 
Acute, ruptured with local 10 lS 21 26 $i 7 l 149 
peritonitis 
Acute, ruptured with abscess l 10 12 i) N7 l 156 
\cute, ruptured with diffuse 1 ! 5 9 19 26 6S 
or spreading peritonitis 
Type X 9 


1 patient not operated on. 


It is apparent that the vounger the patient the 
bility of peritoneal involvement, which may be explained by the more 
rapid progression of inflammation in the voung and the greater dif- 
fieulty in arriving at a correct early diagnosis. The very young children 
(under 4+ years) make up only 16.5 per cent of the total eases but 
contribute 54 per cent of the deaths. The reason is evident since there 
was peritonitis of varving degree in 113 of 140 (80 per cent) children 
under 4 but in only 37 per cent of the patients over 4 years of age. 
Under the age of 4 the mortality was 10 per cent and above this age it 


was less than 2 per cent (1.69 per cent). 


MISCELLANEOUS CONSIDERATIONS 
The effeet of delay in diagnosis, hospitalization, and operation is ex- 
pressed not only in the mortality experience, but in the length of mor- 
bidity as measured by the length of hospitalization. Of the children 
admitted within thirty-six hours of the onset of appendicitis 26.2 per 


greater is the proba- 
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cent were hospitalized for periods exceeding 15 days but 67 per cent 
of those admitted more than thirty-six hours after onset remained in 
the hospital more than 15 days. 

TABLE VII 


RELATIONSHIP BETWEEN DURATION OF SYMPTOMS PRIOR TO OPERATION AND 
MorTALITY RATE . 


DURATION OF SYMPTOMS 


- 7 CASES DEATHS MORTALITY 
PRECEDING OPERATION (HR. ) 

Less than 12 S6 1 lLlo& lpn org 

- 0.37% | » ener 
12-24 178 0 0 { 0.75% 
24-26 136 oe 14 % | 
36-48 76 2 2.63% } 
48-72 140 5 3.57% 5.2% 
More than 72 pov 16 7.2 % 
Unknown i) - - 

S47 


*1 death due to hemophilia. 


We have been unable to correlate bacteriologie findings with mortality 
and morbidity except as the presence of peritonitis influences these. 
Anaerobie cultures have not been made as a routine, and we have had 
no experience with treatment with specifie sera. The bacteriologie find- 


ings were as follows: 


Colon bacillus 202 
Enterococcus 4 
Streptococcus, hemolytic 5 
Streptococcus, nonhemolytic 1 
Staphylococcus aureus 3 
Pneumococeus 4 
Mixed 95 
Other organisms 22 
No growth 137 
No cultures made 378 


Secondary operations were performed on 26 patients as follows: 


For intestinal obstruction 10 
Incision and drainage of abscess 7 
For eventration 2 
Thoracotomy 1 
Miscellaneous 6 


Complications were chiefly intestinal obstruction and respiratory in- 


fections: 


Intestinal obstruction 91 
with Meckel’s diverticulum 1 
with otitis media 1 
Pneumonia, pelvie abscess and anemia 1 
Upper respiratory infection S 
Bronchitis 7 


Tonsillitis 


4) 
a | 
to 
to 


Otitis media 2 
Laryngitis l 
Pharyngitis 1 
Wound infection 5 
lleus 3 
Separation of wound edges 1 
Threatened eventration 1 
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Fecal fistula 

Diarrhea 

Sonne dysentery 

Enteritis (preoperative ) 
Mesenteric adenitis 
Tuberculous mesenteric adenitis 
Ascaris and oxyuris 

Measles 

Mumps 

Atelectasis 

Pyuria 

Vaginitis, nonspecific 
Vaginitis, gonococcus 
Parotitis (with abseesses—1) 
Ketosis 

Diabetes 

Lead poisoning and upper respiratory infection 
Burn 

Old burns 

Hemophilia 

Tuberculosis 

Decubitus ulcer 

Encephalitis, phlebitis 
Cerebral birth injury (old) 
Reaction to glucose 


A a s- s- s- S- - ? 


tt heed et fel et et et ee PE 


Twenty-six patients were readmiited ior appendicectomy, 2 for re- 
pair of an incision hernia, 1 for repair of incisional hernia and for 
appendicectomy, 6 for intestinal obstruction, and 14 for miscellaneous 
reasons such as wound infections, unsatisfactory convalescent care at 
home, respiratory infections and constipation. 

The records did not mention the use of catharties previous to admis- 
sion with sufficient frequency to allow a study of catharties as a factor 
in producing perforation. It is known, however, that 11 of the 26 
children who died had been given one or more catharties previous to en- 
try. 

Autopsies were performed in 11 instances (42 per cent of the deaths). 
These findings together with a discussion of the 26 deaths in this series 
are to be reported. 

There was a more favorable mortality experience during the second 
half of the period (1934-1938) with a rate of 2.3 per cent than in the 
first half (1929-1933) with a rate of 3.6 per cent. This may be explained 
by the fact that in the latter half of the period 40 per cent of the patients 
had peritoneal involvement at the time of operation as opposed to 47 
per cent during the first five years and, we believe, by better treatment. 
In 1938 no death oceurred among the 92 patients treated, 35 of whom 
presented peritoneal involvement divided as follows; acute, ruptured 
with loeal peritonitis—12 patients; acute, ruptured with abseess—13 
patients; and acute, ruptured with diffuse or spreading peritonitis—10 
patients. Thus, 37.8 per cent of the patients during 1938 fell into the 
group of potentially seriously ill children and the group in whieh mor- 
tality is likely to oceur. This, again, represents a more favorable ex- 
perience than was true of the entire ten-vear period studied, or of 
either the first half or second half of the period studied considered alone. 
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The age distribution of the patients during 1938 was practically identical 
with that of the entire group with 16 per cent of the patients in 1938 
being under 4 years of age as compared with 16.5 per cent for the entire 
ten-year period. The fact that there were no deaths among the 92 
patients and that the patients represent a fair sample of the group as a 
whole supports our belief that the management and treatment of chil- 
dren with appendicitis have improved during the last ten years in the 
Boston Children’s Hospital. 
SUMMARY 

An analysis of experience in the Boston Children’s Hospital with 
848 children suffering from acute appendicitis and its complications is 
presented. 

The possible correlation of appendicitis with respiratory tract infee- 
tion is considered, but statistical proof of correlation is not demon- 
strated. 

Oxyuris vermicularis infestation as a cause of acute inflammation is 
infrequent, but there appears to be a clinical syndrome indistinguishable, 
with safety, from appendicitis produced by such infestation. 

The role of feeal coneretions in producing extreme inflammatory 
changes in the inflamed appendix is reported, but there is no definite 
evidence that the feealith initiates the inflammation. 

The symptoms, signs, and changes in the peripheral blood are suf- 
ficiently consistent to make diagnosis before perforation possible even 
in the very young. It is essential that the triad of abdominal pain, 
vomiting, and slight fever be considered presumptive evidence of acute 
appendicitis and that frequent, gentle, and painstaking examinations 
be made during the first twelve hours of illness to corroborate or dis- 
prove such a diagnosis. 

The plan of treatment employed is described and a favorable mortality 
experience (3.06 per cent) reported. 

Factors affecting the mortality rate are, in the order of their im- 
portanee, (1) the type of appendicitis present at the time of admission, 
which in turn is governed by the duration of the attack before diagnosis 
and the age of the patient, (2) the treatment employed, (3) coexistent 
disease, and (4) the age of the patient. 

There need be no inherently high mortality rate based on age alone 
provided that a diagnosis is made comparably early to the diagnosis in 
adult life and provided that the young patient is treated wisely. 

There is some ground for encouragement in the fact that between 1934 
and 1938 40 per cent of the patients were admitted with peritoneal 
complications as opposed to 47 per cent between 1929 and 1933, and 
that the death rate was 2.3 per cent in the last half of the ten-vear 
period as compared with 3.6 per cent in the first half. During 1938 
there were 92 patients treated, 37.8 per cent with peritoneal complica- 
tions, and there were no deaths, 
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Figures are presented which demonstrate the continuing need for lay 
education and, to a lesser extent, for re-emphasizing the problem to the 
medical profession. 

CONCLUSIONS 

It is possible to make early correct diagnosis of appendicitis in the 
young. 

A mortality experience in children with appendicitis should compare 
favorably with that reported for adults. 

There is an opportunity to prevent child deaths by earlier diagnosis 
and better treatment of appendicitis. 
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Critical Review 


INFECTION AND IMMUNITY 
VIRUS DISEASES: GENERAL CONSIDERATIONS 


Joun A. Toomey, M.D. 
CLEVELAND, OHIO 


HE conception that viruses cause disease is recent. The resulting 

economie loss caused by such infections is great, and although 
virus diseases probably have always existed, only lately has their im- 
portance been appreciated. 

Forty-five years ago (1894), Iwanowsky discovered that the mosaic 
disease of tobacco leaves could be transmitted to normal plants by 
some agent which could be passed through porous filters that excluded 
ordinary forms of bacteria. This point was independently discovered 
by Beijerinck in 1899. The fact that the ‘‘contagious fluid’’ was 
filter-passing and disease-producing distinguished this entity from 
nonfiltrable bacteria which also caused diseases. Since this filtra- 
bility was its distinctive characteristic, the name ‘‘filtrable virus’’ 
was coined. The following terms are sometimes used: ‘‘invisible 
mierobes,’’ ‘‘ultramiecroseopie viruses,’’ ‘‘inframicrobes,’’ ‘* protista,’’ 
‘*mieroplasms,’’ ‘‘chlamydozoa,’’ and ‘‘strongyloplasms’’ (Rivers*). 
There are more than 35 viruses which attack man and more than 700 
which attack animals, fish, insects, birds, mammals, and even bacteria ; 
numerous others attack members of the plant kingdom (Findlay'). 

Some believe that viruses are filtrable forms of bacteria, that they 
are obligate parasites, that they are nothing more than smaller or- 
ganisms feeding on larger ones which in turn are fed upon by still 
smaller bacteria, that they differ from bacteria only because they 
cannot be appreciated by the methods of study at our disposal, that 
they are decadent forms of organisms degraded through long per- 
sistent parasitism (Laidlaw?). 

The following classification of viruses has been proposed by Rivers: 

MaJority or DISEASES PLACED IN THE FILTRABLE Virus Group 
BY DIFFERENT WORKERS 

Bacteriophagy 
Mosaic diseases of plants (infectious chloroses) 
Sacbrood 
Wilt of European nun moth 
Wilt of gipsy-moth caterpillar 
Jaundice of silkworms 
Epizoitie of guinea pigs 
Hog cholera 
Cattle plague (Rinderpest) 
Pernicious anemia of horses 
Salivary gland disease of guinea pigs 
Virus IIT infection of rabbits 
Foot-and-mouth disease 

1. Type A 
2. Type 0 

From The Department of Pediatrics, Western Reserve University, and the Division 
of Contagious Diseases, City Hospital, Cleveland. 
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Vesicular stomatitis of horses 
*aravaccinia (No report on filtration) 
Swine pox 
Goat pox 
Sheep pox 
Horsepox 

Cowpox 
Smallpox 
Varioloid 
Alastrim 
sae cl No reports on filtration 
Symptomatic herpes 
Encephalitis 
1, Lethargiec 
2. Following vaccination 
3. Japanese (1924 epidemic) 
4. Koritschoner 
5. Australian X disease 
Poliomyelitis 
Rabies 
Borna disease 
Fowl plague and plague of blackbirds 
Guinea pig paralysis 
Distemper of dogs 
Infectious papular stomatitis of cattle 
Molluscum contagiosum 
Warts 
Contagious epithelioma (fowl-pox) 
1. Chickens 
2. Pigeons 
Infectious myxomatosis of rabbits 
Rous sarcoma of chickens 
Leucemia of chickens 
Lymphocystic disease of fish 
Epithelioma of fish 
Carp-pox J 
Trachoma* and inclusion blennorrhe: 
Mumps (According to Kermorgant, a spirochetal disease ) 
Agalactia (According to Bridre, a bacterial disease ) 


\ No reports on filtration 


Measles (rubeola) 

German measles (rubella) (No report on filtration) 

Grippe (influenza) (According to Olitsky and Gates, a bacterial disease ) 
Common colds 


Catarrhal fever (blue tongue) of sheep 
African horse sickness 

-appataci fever 

Dengue fever 

Yellow fever (According to Noguchi, a 


A. Insect-borne diseases | 
spirochetal disease ) 


= disease of sheep 
U 


Trench fever 
Rickettsia Rocky Mountain spotted fever 
diseases Heartwater disease 
| Flood fever of Japan 


[Tren fever 


Oroya fever and verruga peruviana 
Pleuropneumonia 

) Avian diphtheria 

{Searlet fever 


B. Bacterial diseasest 


*According to Dr. Noguchi, trachoma of American Indians is a bacterial disease. 
+It is believed that none of the entities classified as bacterial diseases above are 
properly virus diseases. Some others which were originally considered as virus diseases 
have been found to belong to the bacteria group. 
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Recently, MeKinley* suggested a classification based on trans- 
missibility, filtrability, and the presence or absence of inclusion bodies. 

The prime characteristic of a virus is that it is filter-passing. If 
virus particles always had the same diameter, by using porous filters 
of that diameter, they might be recognized. Viruses have a wide 
range of sizes (Elford). Psittacosis virus has a diameter of 250 pp; 
vaceinia, 150 ype; rabies, 125 pp»; herpes virus, 125: pu; equine en- 
cephalomyelitis, 30 nu; tobacco mosaic, 25 pu; and poliomyelitis, foot- 
and-mouth disease, and bacteriophage S13, 10 pp» (Elford). Filters 
with certain diameters may help identify some viruses possessing large 
molecules, but since so many smaller ones have the same diameter, this 
method of measurement cannot always be used as an absolute means 
of identification. The diameter of the virus particles varies from 
0.00025 to 0.00001 mm., the smallest having particles only 2 or 3 times 
the diameter of a hemoglobin molecule (Findlay'). Viruses sometimes 
may not filter through pores of the right diameter. This is under- 
standable since many other factors such as the electrical charge on 
the virus, the electrical charge on the filter, the temperature, the 
amount of negative and positive pressure employed, etc., have an ef- 
feet on the filtration process (Rivers*). Thus, the term ‘‘filtrable 
virus’’ may not always be accurate. 

The second most important quality of a virus is that it will only 
grow in the presence of young living cells. All efforts to cultivate 
them in artificial media without living material have failed. Viruses 
resist the sterilizing action of glycerin, and unlike bacteria which 
soon die out, they retain their poteney for a long while, even when 
stored in this chemical. They may be dried and still retain their 
virulence. Tissue containing virus may be washed in phenol without 
destroying the virulence of the virus. Viruses are ultramicroscopic, and 
some may be appreciated by ultraviolet light photography. They may 
be isolated by ultracentrifugation. So far as is known, purified par- 
ticles of virus do not have a detectable metabolism. 

It has been suggested that the character of viruses may be mutated 
if they are transferred to a new host. Certainly, cowpox, which 
originally comes from smallpox, has never been changed back into 
smallpox, and it will not cause smallpox in man. 

There has been much written on the viability of viruses. One school 
believes that they are made up of minute living entities; another be- 
lieves that they are merely autoeatalytie substances. Those in favor 
of the first belief draw attention to the fact that minute bodies de- 
seribed by Buist of Edinburgh in 1887 and by Paschen in 1906 as 
granular bodies are specific in nature. These bodies are now known 
as elementary virus bodies. They are found in the lesions of many 
virus diseases, and they are considered by some to be the causative 
factor of the disease. Paschen himself believed this to be so in the 
ease of smallpox. These elementary bodies are found in the lesions 
and in the exudates of those ill with the disease. Their injection into 
a susceptible host produces the disease. Like virus, they multiply 
outside the body in the presence of living cells. Elementary body 
suspensions ean be neutralized by the specific serums of animals or 
human beings recovering from the disease. Immune serum specifically 
agglutinates the elementary bodies, and complement fixation has been 
demonstrated to be present in the serums of those infected by them 
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(Findlay'). A specific agglutinin factor may be adserbed out of serum 
preparations by elementary bodies (Laidlaw?). Those bodies of certain 
diseases go through a developmental cycle resembling that of certain 
protozoa (Findlay'). They possess the qualities of assimilation, pro- 
duction, multiplication, and variation—qualities associated with life. 
The fact that such virus particles are so small does not rule out vi- 
ability, for size alone can never be considered a sine qua non of either 
the presence or absence of viability. 

The second theory that they are autocatalytie was first suggested by 
Beijerinck (Findlay'). The thesis for such a belief is that the auto- 
catalytic material or enzyme ‘‘forms more of itself by some relatively 
simple ferment action from some preformed host constituent’’ (Laid- 
law*). It would be comparable to that type of reaction seen in certain 
chemical reactions in which much trypsin will form from a small 
amount of trypsin and a large supply of trypsinogen; or in which 
pepsin forms from pepsinogen. Bacteriophage, considered as a virus 
entity, is thought by Bordet to be merely a chemical substance which 
lyses bacteria and, by an autocatalytie process, produces more bac- 
teriophage. He draws an analogy with the progressive production of 
fibrin ferment which oceurs when fibrinogen is converted into fibrin 
(Laidlaw?). 

The procedures gone through to purify tobacco mosaic virus have 
been such that I have often wondered how a living entity could with- 
stand such methods of treatment. Vinson and Petrie’s work (1929) 
on tobacco mosaic impressed me to a point where | was willing to be- 
lieve that even infantile paralysis might be caused by a nonliving 
entity. In recent fundamental work, Stanley obtained chemically pure 
protein erystals by a process of salting tobacco mosaie virus solutions. 
These crystals produced the disease. His work has been repeatedly 
confirmed. This might indicate that at least this virus might be carried 
in the protein particles. It has been asked whether these autocatalytic 
agents arise de novo or as a result of an error in cell metabolism. 

The portal of entry in diseases produced by viruses is known in 
some instances and in many instances is questionable. Intaet and 
healthy plants may not be affected unless a break in the skin occurs. 
In man, certain viruses enter by way of the respiratory tract; others, 
through the skin or gastrointestinal tract. Once in, they spread by 
way of the blood, lymph, nerves, or contiguously in a localized way 
Some viruses produce single lesions which spread by autoinoculation. 
Others have specific areas of predilection. Some are nonspecific; 
some are species specific. Some are extremely contagious, while others 
spread with difficulty. Some stimulate cells to overgrowth as in the 
Rous sarcoma virus. Others seem to have no effect upon the cells, 
and still others may destroy them. Most viruses produee small entities 
known as inelusion bodies in the cells themselves, and their presence 
is believed by some to be an absolute indication that a disease is due 
to a virus. Other viruses have a very specific affinity for certain tis- 
sues and will attack only certain areas. If they have an affinity for 
the skin they are described as dermatropic; if for the nerve tissue, 
neurotropic; and if they attack all the tissues of the body, pantropie. 

Viruses, like bacteria, may be spread in the usual manner, i.e., by 
means of nasal secretions, throat secretions, vomitus, urine, and feces. 
There is no evidence to my knowledge that they may be excreted with 
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the sweat. Virus may be introduced from without by direct contact, 
by droplet infection as in colds, by animal bites as in rabies where the 
virus is introduced directly, and by insect bites as in equine encephalo- 
myelitis. Infection* occurs when a host is brought into contact with 
a virus to which he is susceptible. 

The immunity against most of the virus infections is said to be 
permanent usually, although some virus diseases, like the common 
cold, confer but a brief natural immunity. From my‘work on polio- 
myelitis, it is my impression that the immunity which follows an in- 
fection may be merely relative. Immunity may be brought about by 
having the disease, but theoretically it could be broken down and lost 
hy decreased resistance, by the increased virulence of the offending 
agent, or by being exposed to an increased dosage of elementary 
hodies or virus delivered at one time. 

Virucidal antibodies are easily demonstrated in the blood serums 
of individuals, animals, or men attacked with these diseases. When 
these antibodies are combined with the offending virus its neutraliza- 
tion occurs, so that when the combination of serum and virus is in- 
jected into a susceptible animal, the disease is not produced. It is 
curious that these virucidal antibodies are not present in the serums 
of animals which have resistance to repeated injections of active virus 
(Rivers*). The native virus itself, as well as the elementary bodies, 
produces agglutinins and complement fixation antibodies. The specific 
antibodies found in convalescent serum may modify the disease if in- 
jected subsequently into a susceptible host. 

Much has been written on the type of immunity that develops after 
a virus attack; whether tissue, humoral, or fluid immunity. One eould 
subseribe to the belief that antibodies in the human serum are merely 
an overflow phenomenon following hyperactivity of the tissue cells. 
In the last analysis, tissue cells must produce the thing that protects 
them since they are the entities attacked. Since viruses in many in- 
stances are not found in the blood but in the tissue cells, since anti- 
hodies are not found in the blood at first and are only present there 
later (sometimes not in detectable amounts), and since even though 
blood is withdrawn, antibodies may still be found, it can be coneluded 
that the primary immunity is a cellular one. A few believe that after 
some infections, the cells may still carry living viruses. Findlay 
states, however, that in virus diseases with a strong immunity there 
is a lack of residual virus. 

It is most interesting to speculate as to whether a virus per se 
actually causes disease. 

1. It might be conceived that a virus itself causes disease. The new 
disease, benign lymphoeytie choriomeningitis, may serve as an illustra- 
tion. Mumps, varicella, and perhaps variola are examples. 

2. Virus may cause a typical disease syndrome only with the aid of 
one specific organism, such as in swine fever where the disease entity is 
produced by the swine fever virus and a hemophilus bacillus (Shope). 

3. Virus may be introduced in the human being and be relatively 
innocuous itself, but by its action may disturb the defense mechanism 
of the host sufficiently to allow resident organisms in the nose, throat, 
and gastrointestinal tract to overgrow and actually kill the host. One 


*One wonders whether the term infection should be used in this connection, even 


though it is universally applied. 
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wonders if this is what occurs in colds and measles. Measles is rela- 
tively innocuous as far as man is concerned. By itself it probably 
would cause but little mortality since we all have some relative im- 
munity. Death is brought about by secondary invaders. True it is 
that the experience in the Fiji Islands in the last century would seem 
to indicate that this virus in virgin soil would by itself cause a high 
mortality (40,000 deaths out of 160,000 people in less than 5 months), 
but in this connection it also must be remembered that the original 
cases in this group were exposed to Europeans from New South Wales 
who probably transmitted to the exposures the secondary organisms 
as well as the virus. This experience then may just as well have been 
an evidence of the lack of protection on the part of the Fiji Islanders 
against the common secondary invaders against which the white 
European stock had some immunity. It has always been my impres- 
sion that in distemper, dogs died not so much from the effects of the 
virus, as from the secondary effects of overgrowth of normal resident 
organisms of the gastrointestinal and respiratory tracts, especially the 
former. 

4. Virus with a specific affinity for a certain tissue (nerves, ete.) 
may be relatively innocuous to the tissue and no disease be produced 
unless it gains entrance into a host whose defective tissues have been 
previously conditioned by products of normal bacterial metabolism. 
This, I believe, oceurs in poliomyelitis where the virus may travel 
along sympathetic and parasympathetic nerves to somatic nerves in 
the one instance and the vagus in the other, perhaps both defectively 
medullated, both somatic and vagus nerves having been previously 
conditioned locally to the metabolic products of enteric organisms. 

A virus disease syndrome then could be caused (1) per se, (2) in 
conjunction with bacteria (Shope), (3) in conjunction with bacterial 
poisons and the like, substances produced before or after the virus 
had entered the host, and (4) in vitamin deficient diseases where the 
virus could spread unimpeded. The death of a human being stricken 
with a virus disease might result because of (1) the virus per se, (2) the 
combined products of a specific organism and virus, and (3) the com- 
bined products including toxins, ete., preformed or otherwise, of the 
resident bacteria and viruses. In a general way, artificial active im- 
munity might be brought about (1) by protecting against the virus 
itself, (2) by protecting against a combination of virus and bacteria 
or their products, (3) by protecting against the secondary invaders 
alone or some of their products, or (4) by building up a natural re- 
sistant tissue with the aid of certain vitamins. 
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MEETING OF THE STATE CHAIRMEN OF REGION III 


HE state chairmen of Region IIT met June 16, 1939, at the Orrington Hotel, 

Evanston, Ill. The following men were present: A. Graeme Mitchell, regional 
chairman; Edgar E. Martmer, associate chairman; Clifford G. Grulee, secretary- 
treasurer; William Wiley Jones, Colorado; George F. Munns, Illinois; Matthew 
Winters, Indiana; E. G. Padfield, Kansas; Wyman C. C. Cole, Michigan; Roger 
L. J. Kennedy, Minnesota; Hugh L. Dwyer, Park J. White, Missouri; Joseph A. 
Henske, Nebraska; Ralph E. Pray, North Dakota; Sterlin H. Ashmun, Ohio; 
Goldie E. Zimmerman, South Dakota; Abraham B. Schwartz, Wisconsin. 

The meeting was called to order by Dr. Mitchell. Dr. Martmer read a report 
of points of interest taken up at the last State Chairmen meeting in Detroit and 
also one of the last Executive Board meeting in November. Applications for 
Fellowship were then considered. 

Dr. Hugh L. Dwyer raised the question of enlarging upon the interpretation 


’ 


of the term ‘‘erippled children’’ in the national program, stating that many 
more conditions should be included. Dr. Grulee stated that the Children’s Bureau 
had already accepted the suggestion of adding the cardiae child to this group 
and at present each state has a perfect right to interpret the term as it sees fit. 
It was stated that a great many of these cases should be taken care of by private 
and local agencies and that they were more or less a local problem. Dr. Dwyer 
felt that cases of burns and old nephritis should also be included. It was the 
opinion of this group that it was inadvisable to attempt to include the larger 
groups at present; members believed that the program would perhaps include 
other cases eventually, but that at present, the program should proceed slowly. 
The first move was to get the cardiae patient included in the classification. 

‘*It was moved and carried that the question of enlarging upon the interpreta- 
tion of the term ‘crippled children’ in the national program to include certain 
other seriously handicapped children, be brought to the attention of the Executive 
Board.’* The advisability of suggesting a plan to the Children’s Bureau was also 
discussed. Since it was realized that there was a tremendous field to be covered, 
no harm could be done in making this suggestion. 

Each state chairman was called upon to give a report of activities from his 
state. 

Dr. A. B. Schwartz suggested, since the Academy has in the JouRNAL or PEDt- 
ATRICS reviews of different medical subjects, that it also have reviews of those 
problems which deal with the child from educational and social standpoints. 
Dr. Sehwartz felt that the members of the Academy were not sufficiently in- 
formed as to what the Academy was trying to do in regard to lay organizations. 
It was also suggested that articles on these subjects be published in the form of 
pamphlets and distributed to the members or that the subjects be taken up in 
round tables and panel discussions; in that way, they would eventually appear in 
the JouRNAL or Peptarrics. Furthermore, many of these subjects could make 
topies of discussion at the annual business meeting of the Academy. Dr. Grulee 
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stated that a round table discussion on the ‘‘ Business Side of Pediatrics’’ is 
scheduled for the next annual meeting. A motion made by Dr. Schwartz was 
passed to the effect that the Academy devise suitable practical means for in- 
forming the membership on social and educational work, etc., this to be brought 
as a recommendation to the Executive Board of the Academy. 

Dr. Ralph E. Pray brought up the question of whether or not something 
could be done in regard to the federal orthopedic program, since the orthopedic 
cases included in most state programs were entirely under the care of the ortho- 
pedist and many of these children were undergoing operations without medical 
consultation. If a pediatrician was called in, it was with little, if any, re- 
muneration whatsoever. It was felt that the Academy should take some action 
to attempt to control this situation. Dr. Grulee stated that the Children’s Bureau 
would welcome such action on the part of the Academy since it was aware of 
the situation. A motion was passed that it be recommended to the Executive 
Board that ‘‘it was the opinion of this Academy that the medical care of the crip- 
pled child taken care of under the terms of the national Crippled Children’s Act 
be directed by a qualified pediatrician, and that funds be allowed for this work.’’ 
Interpretation of the term ‘‘qualified’’ indicates that the pediatrician has been 
certified by the American Board of Pediatrics. It was suggested that the clause, 
‘*a member of the Academy,’’ also be added, but this was not thought advisable. 

At the recommendation of Dr. Sterling H. Ashmun the following motion was 
made and carried: ‘‘That this group recommend to the Executive Board ap- 
pointment of a committee to study the inclusion of dependents in a hospitalization 
insurance plan. 

Dr. Grulee spoke on the ways in which the Academy is aiding the practice of 
pediatrics. He also explained the publicity program which is being carried on 
by the Academy and which indirectly will aid the pediatrician. 

Since the annual meeting of the Academy will consist only of a business meet- 
ing the day before the opening of the International Congress, Dr. A. G. Mitchell 
was of the opinion that it was necessary and important for Region IIT to have 
a regional meeting in that year. Invitations from Dr. Schwartz for Milwaukee, 
Dr. W. W. Jones for Denver, and Dr. Hugh L. Dwyer for Kansas City were re- 
ceived and discussed. It was moved and carried that the next regional meeting 
of Region III be held in Kansas City, probably during the first week of May, 
1940, if that time is found to be satisfactory and does not conflict with other 
meetings. It was decided that the program of the regional meeting should be 
changed in type, depending largely upon the locality, and that men, not only from 
the city where the meeting is taking place, but from the entire Region, should 
be invited to take part in the program. It was felt that the type of meeting 
which followed that of the former Central States Pediatric Society, namely, the 
presentation of clinical cases, would not lend itself well for publicity purposes. 

Dr. Edgar E. Martmer and Dr. Lee Forrest Hill were nominated by the state 
chairmen as the two recommendations to the Executive Board for the appoint- 


ment as associate chairman. 








ANNUAL MEETING OF REGION I OF THE AMERICAN 
ACADEMY OF PEDIATRICS 
JUNE 1-3, 1939 


HE general meeting of Region I of the American Academy of Pediatrics was 
held Thursday afternoon, June 1, 1939, in the Astor Gallery of the Waldortf- 


Astoria Hotel, New York, N. Y. Stanley H. Nichols presided. 


CHAIRMAN NICHOLS.—It is a great pleasure to weleome the president of the 
\cademy, Henry F. Helmholz, who will speak on the present National Activities of 


the American Academy of Pediatrics, 


DR. HELMHOLZ.—The American Academy of Pediatrics owes its origin to 
the need of a national organization of sufficient influence to bring pressure to 
bear on measures which concerned the welfare of the American child. It was 
the national activities which we felt could and would be stimulated by such an 
organization. 

With a permanent organization and funds to carry on the work, the Academy 
has worked principally through special permanent committees. We have at 
present sixteen such committees, several of them with two or more subcommittees. 
The funds of the organization are available for committee use for special meet- 
ings and for investigation and publication. I should like to say just a word 
about our Program Committee, the latest addition to our standing committees. 
The function of this committee is to develop new forms of presentation of ma- 
terial at our annual and regional meetings. Our round table discussions have 
been the most successful part of our annual meetings and have been widely 
copied by other medical organizations. Only by adding new interests to our 
meetings ean we attract the maximal number of our membership. The men 
who are to follow me on this program represent four of our most important na- 
tional activities. 

One of these in particular has been a pet of mine because it is the type of ac- 
tivity which brings us closely in contact with the publie and gives us the oppor- 
tunity of gaining its confidence. I refer to the work of the Committee on Rela- 
tions with Nonmedical Organizations. This committee is represented in one of 
its activities by Dr. Sisson who is on this program this afternoon. Every or- 
yanization for the infant or child has a medical angle, and our impersonal interest 
in the medical side of its work will do much to establish confidence. 

The accomplishment of a national scope has been most fruitful in its results. 
I might mention for example the part that the Academy has played in raising 
the standards of pediatric practice through the establishment of the American 
Rourd of Pediatrie Examiners. Only recently, after the St. Louis examinations, ¢ 
group of the examiners in discussing the candidates were unanimous in their 
opinion that the candidates’ preparation was far superior to what it had been 
a few years ago. The examiners were beginning to wonder whether the examina- 
tion as now given was too easy. The work in undergraduate education started 
by the White House Conference report has been carried on by a special sub- 
committee, 

The Council of Pediatric Research, established under the auspices of the 
Academy, is now actively functioning. Its influence for the development of re- 


search along ideal lines will be felt increasingly. 
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The most recent addition to our national program has been our publicity de 
partment in charge of Mr. Lawrence H. Selz. It is rather self-evident that the 
proper kind of carefully sifted authoritative publicity is necessary if we wish 
to accomplish our aims. 

I want to place the main emphasis on the development of our State Com 
mittees in functioning with the State Maternal and Child Health division in the 
carrying out of the National Child Health Program under the general advisory super 
vision of the Children’s Bureau. 

The last years have seen a great development in the program of child con 
servation, and whether this will be increased or decreased will depend on our 
legislators in Washington. Whatever the outcome, we must be ready to do our 
part in the development of the program both in an advisory capacity to the 
Children’s Bureau and the State Department of Health and in the actual working 
out of the individual state programs in the field. It is a matter which concerns 
every member of the Academy and IT know of no aspect of the Academy work at 
present that demands so much thought and judgment. The proper functioning 
of the Academy through its membership in this work is our major problem at the 
present time. 

Personally, I feel that the best interests of the public must be served, and I 
feel that there is no fundamental distinetion between the best interests of the 
publie and of the medical profession. It is our province to inform the public 
of the ideal medical service and how it can be most nearly achieved under pres 


ent conditions, 


CHAIRMAN NICHOLS.—The pediatricians as a whole are the logical public 
health representatives of the entire medical profession, and, with great pride, 
we can state that nearly every movement in public health in this country today 
that has to do with child health or public health has in its group some that have 
been active for many years in these subjects. Dr. Harold H. Mitchell, chairman 
of the Committee on School Health and School Health Education of the American 
Academy of Pediatrics, has made one of the most outstanding contributions to the 


analysis of school health that has been made in the last twenty-five vears. 


DR. MITCHELL.—Health programs in schools offer an important challenge to 
the medical profession because of the opportunity fer educating whole genera 
tions of future citizens. Pediatricians are recognizing the need for more effective 
health education and training in the schools for an intelligent use of medical 
service. 

The American Academy of Pediatrics has taken up this challenge and thirty 
eight state committees have been appointed to study local and state programs 
and to consult with both official and voluntary health and educational agencies. 
Already the activities of these committees give promise of support for improved 
medical standards for school health service and health education to more nearly 


meet the needs of future citizens. 


CHAIRMAN NICHOLS.—Westchester County in New York is one of the most 
progressive public health counties in the United States, and recently the attention 
of the American public has been directed to contact infections and in a way, 
for the first time, heavy inroads are being made on the old and misealled general 
apathy and general inertia. 

Dr. Fairfax Hall, chairman of the Committee on Contact Infections, working 
as a Fellow of the Academy, is arousing the publie today on this subject through 


his splendid work on contact infection. 
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DR. HALL.—Children become infected with tuberculosis from contact with 
persons having open pulmonary tuberculosis. Most frequently they are the adults 
with whom children are in closest contact at home or in school. Actively syph- 
ilitie adults sometimes innocently infect children through kissing. 

Childhood tuberculosis can be prevented by avoiding contact with tuberculous 
adults. X-ray of the lungs of all adults intimately associated with children will 
detect pulmonary tuberculosis so that contact can be broken. 

The Committee on Contact Infections of the American Academy of Pediatrics, 
in conjunction with county medical societies and organizations in every state 
interested in child health, is making available for parents, nurses, relatives, and 
workers in the home, as well as for school teachers, examinations for early dis- 


covery of diseases infectious to children. 


CHAIRMAN NICHOLS.—In the old days of this country we had a nursery 
school in every back yard. People had a lot of children, and when they wanted 
to go camping, they just tucked the little ones together and went out in the 
woods. Now we have official nursery schools, and we have camps, literally 
hundreds of them, multiplying all over the country. This has caused some mem- 
bers of our Academy concern, not only as to how the camps are run, but as to 
the health of the children in them. Foremost among these is the chairman of 
our Committee on Medical Supervision of Camps of the American Academy of 
Pediatrics, Dr. Warren R. Sisson, who will tell us about his committee’s work. 


DR. SISSON.—The American Academy of Pediatrics appreciates the impor- 
tance and magnitude of summer camps for boys and girls. It recognizes that 
the camping movement is of vital importance in their development. It is ap- 
preciated from sporadic investigations of camps of all types that great contribu- 
tions can be made by better medical supervision. This concerns physical examina- 
tions, control of infections, supervision of diets, especially the milk supply, regu- 
lation of activities to avoid fatigue, and education of directors and camp per- 
sonnel along these lines. A national committee of the Academy, representing 
various districts of the United States, has been formed. The function of this 
committee will be to formulate policies of medical supervision and select state 
and sectional committees to supplement camping groups in their localities. It is 
hoped that they will work, where possible, with the American Camping Asso- 
ciation. 

Dr. Stanley H. Nichols, chairman of the Child Health Relations Committee, 


presented his report. 


DR. NICHOLS.—The American Academy of Pediatrics is the voice of the pedi- 
atrician. The voice of the pediatrician is the voice of Child Health. 

The function of the Child Health Relations Committee of the Academy is to 
promote better child health, national and state, by having the Fellowship aid 
in the relationship between (1) public officials having to do with child health, 
(2) medical and allied professions, and (3) lay health and welfare agencies. 
Thus our committee, national and state, acts in a sense as the middleman. 

There are several ways in which this objective can be obtained: first, by the 
State Academy Fellowship becoming largely the child health committee of each 
state medical society, and thus promoting the relationship as to child health ac- 
tivities between the state medical societies and the state departments of health; 


second, by promoting further the relationship between the state medical so- 
cieties and allied professions, the state departments of health and other public 
departments having to do with some phase of child health, and the lay health and 
welfare organizations who have some phase of child health in their program. 
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By the above methods, each state Fellowship of the American Academy of 
Pediatrics can act as the responsible coordinating group for the state depart- 
ments of health, the state medical societies, and the lay agencies having child 
health programs for the definite development of better child health activities in 


each state. 


CHAIRMAN NICHOLS.—We are to have the pleasure of listening today to 
the Assistant Chief of the Children’s Bureau and the Medical Director of the 
Health Program of the Department of Labor, a Fellow of this Academy, Dr. 
Martha M. Eliot, who will speak te you on ‘‘The Future Role of the American 
Academy of Pediatrics in the National Health Program.’’ Dr. Eliot! 


DR. ELIOT.—Inasmuch as the proposed national health program is concerned 
to a considerable extent with methods of meeting the medical needs of infants 
and children, the Academy of Pediatrics obviously has an interest in the program 
and will have an important function to perform if it is made effective by act 
of Congress. 

The Technical Committee on Medical Care, which prepared the report and 
recommendations relating to the National Health Program, recognized that the 
need for an expanded maternity and child-care program was of such social sig 
nificance to the nation that it should be given a separate place and primary con 
sideration in any long-time general health program. 

The Technical Committee presented a series of five recommendations. Though 
pediatricians and obstetricians are concerned primarily with the recommendations 
for expansion of the maternal and child health services, it is essential that they 
recognize implications of the broad program outlined in the following five recom- 
mendations: 

1. Strengthening of organized public-health services in the states and local 
communities, such as is already being developed under Title VI of the Social 
Security Act; an attack on certain important causes of sickness and death such 
as tuberculosis, venereal disease, malaria, pneumonia, cancer, etc.; and expansion 
of maternal and child-health services already begun under Title V of the Social 
Security Act with a view to filling in existing gaps in the program. 

2. Federal grants-in-aid for construction of needed public hospitals and similar 
facilities. 

3. Federal grants to the states to help them meet the cost of a publie medical 
‘are program for recipients of relief or public assistance and for other persons 
with low incomes who are able individually to meet the routine costs of living 
but not the unusual costs of necessary medical care. 

4. A more general program of medical care that would include not only the 
groups covered in the third recommendation but also the self-supporting persons 
who make up the upper two-thirds of the population. 

5. The Committee recognized the importance of assuring wage earners con- 
tinuity of at least part of their income through periods of disability and recom- 
mended federal action toward the development of social insurance for disability 
compensation. The Committee did not recommend a federal scheme of com- 
pulsory health insurance but specifically left to the states the choice of method 
for providing care, the population to be covered, and the scope of the program 
to be undertaken. 

The most serious deficiency at present is in the provision for medical care 
for mothers and children in families so situated that they cannot obtain needed 
care without some form of help from the community, especially families in the 


smaller cities and rural areas. 
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In but 2 per cent of cities with less than 10,000 population do such outpatient 


facilities exist to provide care for families of small means, and yet more than 
50 per cent of families with annual incomes of less than $800 live in these small 
communities or in rural areas. You are probably aware of the fact that 85 per 
cent of diplomates of the American Board of Pediatrics practice in cities of 


50,000 population or over, and that only 2.7 per cent serve cities of less than 


10,000 population and the rural areas where 53 per cent of the population live. 
A similar situation exists with reference to obstetricians. The distribution of 
hospital beds for children is very uneven; the number of beds is inadequate 
in many areas of the country, and publie funds to pay for hospital care are fre- 
quently lacking. 

The recommendation of the Technical Committee was that federal participa- 
tion in maternal and child-health and erippled children’s services under Title V, 
Parts 1 and 2, of the Social Security Act be extended beyond present appropria- 
tions under a plan of gradual, orderly expansion in the general field of health 
supervision and in two special areas, maternity care and care of newborn infants, 
and medical care of children. 

State agencies having the responsibility for administering programs of medical 
enre will need, and doubtless will call for, help from qualified professional groups 
within the state in the development of standards for care in the various fields. 
The formation under the erippled children’s program of so-called ‘‘technical 
committees’? of orthopedic surgeons and other professional experts, in a number of 
already demonstrated the effectiveness of this method in raising 


standards of medical and hospital care. In the Maternal and Child Health pro- 
22 of these 


gram, 28 states report having technical advisory committees, and on 22 
committees are members of the Academy of Pediatrics, or licentiates of the Board 


Thirty-six state departments of health have appointed physicians 


states, has 


of Pediatries. 
with these qualifications on either technical or general advisory committees. 
Pediatricians will contribute to the expanding program through the care of 
individual children; through research or studies by which new facts will be 
made available; through educational activities, undergraduate and postgraduate; 
and through advice given to administrative agencies concerning programs of serv- 
research, especially with respect to quality of service and interpretation 


we or 
If pediatricians are to influence ef- 


and use of new knowledge and procedure. 
feetively the quality of care, they will need to continue to inform themselves with 
regard to the publie program and work closely with the administrative agencies, 
with a view to understanding official problems, policies, and procedures, and 
interpreting to the agencies the best pediatric practice. Throughout the years 
pediatricians have been noted for their interest in and understanding of public 


health problems. They did much of the pioneering in the child-health movement. 


In the proposed National Health Program, pediatrie principles and procedures 
will be put to work on a wider seale than has heretofore been possible. 


CHAIRMAN NICHOLS.—We all appreciate Dr. Eliot’s coming and giving us 
this comprehensive discussion of the expansion of public health now contemplated. 

An individual has to have certain phases of health attended to for him by 
the local health department. The local health department has some limitations 
which can be met only by the state health department facilities, and state health 
departments have difficulties that can be met only by a federal health depart- 
The dificult question which the Academy itself must help to decide is, 


ment. 
balance between individuals, local communities, states, and 


What is the proper 
federal powers, and how can we best coordinate and develop this for better child 
The lesson we should all learn from this expansion program 


health in Ameriea? 
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is that the erying need in each state of this Union and in this region particularly 
is that we should hold a great many state conferences between all groups con 
cerned, studying over and over these very difficult questions. 

The first question is addressed to Dr. Mitchell: Is there any action to have 
state subsidies to schools allotted on some other basis than daily attendance so 


that pupils will be sent home on the first signs of illness? 


DR. MITCHELL.—I don’t know just how extensively this problem has been 
faced. As you know, there are many states where school funds are allotted on 
that basis. The school gets money from the state, and in many of them, the 
basis for the allotment of funds is the proportion of children attending, rather 
than the actual registration, with the effect that pressure is put upon the children 
to have perfect attendance. Many times I have seen banners put up in front 
of a classroom saying that class had perfect attendance for the day or for a week 
or for a month. Children are given rewards of early dismissal or a half holiday 
because they have perfect attendance. It is one thing the medical profession 
stands very definitely upon. Such a system and the resulting pressure on the 
child are wrong. Therefore, it is a problem that is very appropriate for school 


health committees to take hold of and make clear to the state ofticials. 


CHAIRMAN NICHOLS.—The next question is directed to Dr. Eliot: What 
function will the practicing qualified pediatrician have? For example, in New 
York will pediatricians be called upon by the government to serve as consultants 
with compensation, or will all consultation work be done by state and federal 
employed pediatricians? 


DR. ELIOT.—It is very hard to say just what will be done in any one state, 
because the states will do it in their own ways. But I would suppose that in 
most states certainly practicing pediatricians would have a part in the program 
and that practicing pediatricians would be called upon to serve as case con 
sultants. In some states, where there are wide open spaces and where pedia 
tricians do not abound, it is very likely that the governmental funds will have 
to be used to pay either the whole or perhaps only a part of the salary for a 
pediatrician, in order to make that service available in the community. 

One would suppose that in cities, where there are plenty of pediatricians, 
plans would be worked out whereby the pediatricians already practicing in the 
community would be included in the program. If they are paid for their sery 


ices, they thereby become, to that extent, servants of the state. 


CHAIRMAN NICHOLS.—The next question is addressed to Dr. Hall: When 
a nursemaid is to be examined, is it the duty of the pediatrician to make such 
an examination? If not, how can the pediatrician be certain that the examina- 
tion is complete and properly done? And if the examination is done by the 


pediatrician, will he be accused of practicing medicine for adults? 


DR. HALL.—I have no doubt if a pediatrician did the examination, it would 
be well done. But, of course, just how it will be done will be decided by every 
local community. Our plan in Westchester is for the pediatricians to refer the 
one to be examined to someone who is cooperating in using a standardized ex 
amination, preferably the examination arranged by the County Medical Society. 

We have thought it would be a great mistake to give the examination cards 
to the maid and tell her to go and get herself examined, because she might 
pick somebody she knew wouldn’t examine her. Thereby, if the pediatricians 
are not doing the examinations, they put themselves in a position that they can 
push the principle and recommend it without being accused of starting another 


medical racket. 
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CHAIRMAN NICHOLS.—The next question is to Dr. Mitchell: What is the 


objection to compulsory health examination of children? 


DR. MITCHELL.—I have written in a number of the reports of our Com- 
mittee, and the Committee has discussed it a great deal, the mandatory annual 
examination which puts the emphasis upon annual examinations, regardless of 
the amount of staff that is available to carry out those examinations. In other 
words, the physician in the schools is in a dilemma as to whether he is going to do 
a decent job or whether he is going to violate the state law. He is hired only 
on a limited basis and doesn’t have time enough to give the attention to par- 
ents or to advise the nurse to get enough information about the child to say 
whether or not the child really is in need of medical care. It comes down to 
a point where children are marched by in mass formation or in mechanized ways, 


just in order to carry out the state law to get every child examined every year. 


CHAIRMAN NICHOLS.—The next is addressed to Dr. Eliot: Does the Wag- 
ner Bill gradually take over all care of children in the United States without 


regard to financial status? 


DR. ELIOT.—Under the provisions of the Wagner Bill every child in the 
United States ultimately would not be taken care of through a program set up 
thereby. Many thousands, millions, of children will continue to be taken care 
of by their own physicians, by the pediatricians, just as they are today. It would 
be a long time, anyway, before the funds were sufficient to provide even for those 
children we know today are not getting the care they should get because their 
families do not have the resources to pay for it. 

As the program develops, children who are in need of medical care undoubtedly 
will be given that care first. What the future holds in any given state depends 
entirely upon what the citizens of that state may wish, should the Wagner 


Bill, as it is today drafted, become a law. 


CHAIRMAN NICHOLS.—Another question to Dr. Mitchell: How would you 
propose getting rid of mandatory annual examinations, the mechanics of it? 
And what do you propose to substitute for it? Do you suggest having the 
parent present at a more careful examination, and how workable is this in prac- 


tice? 


DR. MITCHELL.—That is quite a long story. There are many ways of getting 
at the legislation. Annual examination is the thing I would emphasize. The 
standards recommended by the American Public Health Association are several 
examinations throughout school life, but not an annual examination, although 
the earlier thinking along that line did recommend that, and that is why we 
have so many laws of that character on the statute books. New York City is an 
example, where our past president, Dr. Van Ingen, has been chairman of a com- 
mittee that is making the effort merely to give the entering pupils an examination 
and is also making provision for a first effort to get children to go to their own 
physicians. Those who remain, the school offers to examine with the parent 
present, trying to put the emphasis on having something done about that child, 
making a plan with the mother. In other words, ‘‘Are you going to your own 
physician?’’ The family can’t afford it. ‘‘Where will you go and when will 
you go?’’ They make clear to the mother the problem that is involved and why 
that child needs medical attention. The problem of getting parents to do some- 
thing about the examination requires making clear to the mothers what the 
conditions of their children are and how urgent the need of treatment is. 
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CHAIRMAN NICHOLS.—There are a number of questions on psychologic 


problems, mental hygiene, and adolescence that I will ask Dr. Helmholz to answer. 





DR. HELMHOLZ. 


acquaint the pediatrician with the matters pertaining especially to adolescence, 


Question: What is the Academy of Pediatrics doing to 


both physically and psychologically? 

Answer: We have a Committee on Mental Hygiene which has had a meeting 
with a similar committee from the National Committee on Mental Hygiene. They 
have had one meeting, and I think at that time it was decided that a number of 
articles were to be published in our JoURNAL or PEDIATRICS on various phases of 
mental hygiene. 

Question: What is the American Academy of Pediatrics doing to inform 
parents of the importance of continuing care of their children by pediatricians 
during their adolescence? 

Answer: That is another difficult problem because, after all, we have to con- 
vinee the public first of all that we are the proper ones to take care of their 
children during this period. It is still so much a matter of the individual drop- 
ping between the pediatrician and the man in general practice that I think it will 
be a matter of education, both of the public and of the pediatrician or the man 
in general practice. 

Question: Is there any committee or subcommittee on mental hygiene for 
pareut education to take care of the mental character and behavior growth of the 
child? 

Answer: I think that the Committee on Mental Hygiene and its publications 
and future reports should take care of this matter. 

Question: How does the Research Council function? 

Answer: The Research Council was organized for a dual purpose. First of all, 
it has been felt for many years that solicitation of work and solicitation of funds 
directly by the man doing the work was not a good way to have research work 
done, that it was likely to be prejudiced in favor of the product examined. 
As a culmination of this idea, the Research Council was organized. It, however, 
had another function. It felt that at times there were definite projects that 
should be investigated and that the Council could act by seeking funds to in- 
vestigate special problems. So there is that dual function of being interposed 
between the concern that is giving the funds and the worker who is investigating 
the particular problem, and, secondly, there is the stimulation of research prob 
lems that the Council feels need investigation. 

Question: Where are the research projects being carried on? 

Answer: I hoped there might have been some report, although this is not the 
place for Dr. Cooley, who is executive chairman of this committee, to make the 
report. I do know, however, that there are a number of such projects going on 
at present, the exact details of which I cannot give you. 

The expenses of the Council are to be taken care of by 5 or 10 per cent of 


the amount given by the individual for a particular research. 


CHAIRMAN NICHOLS.—tThere are three other questions. One is: What is 
the Academy doing in regard to limiting the fields of those qualified to practice 
pediatrics as a specialty? Our impression is that the Academy has expanded the 
field. Other limitations are obviously in the making, but we have nothing specific 
with which to answer that question. 

The second question is: What is the intention of the Academy towards those 
who call themselves pediatricians without the proper qualifications and training? 

The American Board of Pediatrics is answering that question as far as the 
Academy is concerned. We can only preserve a dignified silence. 
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The third question is: What work is being done by the publicity department? 
And we have asked Mr. Selz, from Chicago, to tell the members something about 


what has so far been accomplished. 


MR. SELZ.—So far today there were eleven reporters at the entrance. In the 
New York papers this evening, the World-Telegram and the Journal-American, 
which are the only two I have seen, there are excellent reports on the work the 
Committee on Contact Infections is doing, reports that will do a great deal to- 
ward educating the public to the need for health examination. 

The publicity department has been doing a considerable amount of work. 
We attended the Oakland regional meeting, and got excellent publicity through- 
out the entire western region from Juneau, Alaska, to the Mississippi River. 

We had a meeting here in New York, which a number of your members at- 
tended, with editors of the large magazines to acquaint them with the work of 
the Academy. That meeting has already resulted in one editorial in the Woman’s 
Home Companion, lauding the Academy very highly. 

Our job is to interpret the pediatrician and the Academy to the public. The 
work will necessarily be slow. We must keep it dignified; we must keep it of a 
character that will make you all proud of it, that will in no way reflect on the 
dignity of your profession; but we are making considerable progress and working 
hard. As an example, there were, I believe, nine stories in the papers in the 
past five or six days announcing this meeting, showing the publie that their 
pediatricians are meeting to further their education. There will be full reports 
on this meeting tomorrow morning in virtually every newspaper in America, be- 
cause the science editor of the Associated Press was in here with me for about 
five hours today. He took a full report on everything that happened. 

There was an interesting meeting on contact infections in Westchester County. 
Dr. Hall let us know about it. He ean tell you what excellent publicity resulted 
from that meeting. Now we want the cooperation of every member of the 
Academy, letting us know what is new in the community, what is going on that 
is of real publie interest. You must remember, however, that the only things 
that are of publie interest are news. Something that happened three years ago 
or five years ago or even vesterday is not news. In fact, my talk here, if it had 
any news value, would only be news for one second; then it becomes history. 
News is the hardest commodity to keep alive in the world. Let us know what is 
going to happen and we will see that the newspapers report it as news when it 


does happen. 


CHAIRMAN NICHOLS.—I would like to ask Dr. Eliot, before she leaves, 


if she has any further comment to offer the Academy. 


DR. ELIOT.—I have just one other thing I would like to say. That is with 
respect to the Wagner Bill. As I have reviewed and studied and attempted to 
analyze the provisions of that bill as they relate to maternal and child health 
and the expansion of the program under Title V of the Social Security Act, it 
seems to me that the bill implements the recommendations of the Technical 
Committee in a comprehensive and reasonable way, because that amendment to 
the Act provides for a broad program of prevention. It provides for statewide 
coverage in the course of a period of five vears. It provides for standards of 
eare and service. It provides for cooperation with the professional and non- 
professional groups in the states and with persons who are informed on the 
need for care and methods of providing the care. Finally, at the end of five vears, 


it will provide for a unified administration in the state health departments. 








AMERICAN ACADEMY OF PEDIATRICS 443 


CHAIRMAN NICHOLS.—Dr. Helmholz will close the meeting by answering 


the two final questions. 


DR. HELMHOLZ.—Question: Are qualifications demanded for taking the 
examinations in specialization in pediatrics being made too narrow? Should 
the group making up the specialty be allowed to determine who should be ad 
mitted to their specialty or should this power lie in some other group outside 
of this specialty? 

Answer: It is rather difticult to answer these questions. First, with regard 
to the qualifications being too narrow, I think the examining board has attempted 
to make them as broad as possible and yet have the candidates cover a_ suffi 
ciently wide field so that they will have training in all of the essentials of pedi 
atries. I do not believe that the objection has been raised before that we have 
been too narrow, because, with the emphasis that has been placed on growth and 
development in both physical and mental ailments, the treatment and diagnosis of 
disease, I do not know how we could make our examination more comprehensive. 
That we are not satisfied with the examination as it has been set up is shown 
by the fact that only in this last examination we introduced a short written 
test. As I stated earlier in the afternoon, the examiners were rather fearful 
that the examination was being made too easy because the candidates that came 
up seemed able to answer the questions so easily. We may have to make it more 
difficult. But if anyone has any suggestions on how we can make this examina 
tion more comprehensive and how we can determine better in a relatively short 
period of time of examination, I am sure that vour American Board of Pediatrie 
Examiners will welcome them and will improve the examination accordingly. 


I am sure any suggestions will be received gratefully. 


CHAIRMAN NICHOLS.—tThe meeting is now adjourned. 


The Child of Today: A Radio Broadcast 
Henry F. Helmholz, M.D., Roche-ter, Minn. 


The outstanding fact concerning the child of today is that he represents an 
increasingly smaller part of the population. The decrease has reached such a 
point that there are many empty desks in the lower grades of our schools. Taking 
our entire country, there was a reduction of 1,300,000 in the number of our school 
children in 1938 as compared with 1930. It would seem, therefore, that in spite 
of our best efforts in behalf of the infants and children in vears past, we have 
a great deficit at the present time. 

Let us consider for just a moment how much more serious this situation might 
be if there had not been a great saving of lives of infants and children by the 
successful prevention of disease. We need go back only thirty vears to a time 
when the very name of an organization indicated the great need of that time. 
In 1909 the Society for the Study and Prevention of Infant Mortality was 
founded in New Haven. The death rate among infants was so high that it 
seemed advisable to organize a special society to focus its attention on this great 
loss of human life. Let me quote just a few sentences from the first annual 
meeting held in Baltimore in 1910. Dr. Wilbur of the Census Bureau said, ‘‘ Talk 
about the registration of births in the United States! Why, for not more than 
one-half of the total population of the United States is there even fairly accurate 
registration of deaths alone.’’ In New York, Connecticut, and Massachusetts, 


where fairly accurate statistics were available, the deaths in infants in the first 
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year of life were 145 per 1,000 live births. President Knox said: ‘‘We have 
reasons to believe that in the United States upward of 300,000 deaths occur each 
year in infants under one year of age out of a total infant population of 1,500,000. 
At least one-half of these deaths is preventable.’’ The average death rate of 
infants in twenty-two institutions studied by the Russell Sage Foundation was 
40 per cent, that is, of 56,000 children admitted, 23,000 children died. Two in- 
stitutions were reported with death rates over 70 per cent. 

It must be evident to all that the society with the long name had a reai 
problem to solve. Through its efforts and those of many private organizations, 
as well as federal, state, and municipal agencies, during the past thirty years a 
great deal has been done to save infant life. The most outstanding accomplish- 
ment probably in the actual number of lives saved was the prevention of death 
from the diarrheal diseases which took their annual toll during the heat of the sum- 
mer months. During the months of July, August, and September there were far 
more deaths than in the other nine months of the year. This is so changed now 
that at the present time the monthly summer deaths are less than the monthly 
winter deaths, and the only hump that remains in our yearly infant mortality 
chart is due to the respiratory diseases in the winter months. Tuberculosis in in- 
fants caused by the drinking of raw milk has been wiped out by the pasteuriza- 
tion or boiling of all milk fed to infants and children and by gradually freeing 
our mileh cows from tuberculosis. Wisconsin, New York, and Minnesota have 
practically eliminated tuberculosis from cattle. What has been accomplished 
for our cattle should be possible to accomplish for our children. One out of every 
five babies born failed to reach the end of the first year of life in the year 1909; 
and in 1938, only one out of every twenty babies failed to reach the end of the 
first year of life. The infant death rate has fallen in twenty years from approx- 
imately 200 deaths per 1,000 live births to 50 deaths per 1,000 live births. In 
spite of this great saving of infant and child life, the population increase in the 
early thirties was less than one-half of the population increase in the early 
twenties. It is thus evident that in spite of a great decrease in the infant death 
rate which amounted to about 10 per cent of the infants born over a thirty- 
year period, the child population of the United States has decreased very rapidly 
in recent vears. 

It is possible that by more intensive work the mortality rates can be further 
reduced, but at best, this can be only a small fraction of the previous reduc- 
tion. There was a very marked increase in the birth rate immediately after the 
World War, but this has gradually dropped off and at the present time the rate 
is the lowest in the history of our country. When this loss is considered, together 
with the loss in our population in recent years owing to changes in immigration 
laws, it is evident that a great change in our population trends has been brought 
about. Our increase in population at the present time is coming from areas in 
the south which are the least able to provide for adequate care and education 
of children. The reduction of mortality rates will no longer take care of the 
lack of births which has occurred in the present decade. 


’ 


In a recent article on ‘‘Breast Feedings for Babies,’’ Dr. Carrell confronts 
American women with their responsibility as mothers. He sees in breast feed- 
ing not only the breast milk that the infant obtains, but also the willingness of 
the mother to sacrifice everything in the care of her infant. The fact that there 
are mothers who knowingly sacrifice the best interests of their infants for the 
sake of work, a career, or pleasures must unfortunately be accepted by us. How- 
ever, when this author says that 90 per cent of the mothers in the upper income 
bracket selfishly deny their infants breast milk, I disagree with him most de- 
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cidedly. In my thirty years of pediatric practice I have found this selfish 
American mother to be a rare exception. In closing, Dr. Carrell says, ‘‘In nursing 
her child the mother fulfills her high duty with regard to the community. How- 
ever, the community must give her the educational, moral, and material help 
indispensable to the fulfillment of her duty.’’ I wish Dr. Carrel had given 
more emphasis to the help that the mother needs, not only to nurse, but to care 
for her infant properly. If we consider childbearing as one of the essential 
functions of our democracy, we have given it a rather insignificant consideration. 
In the U. 8S. S. R. according to the Webbs, I quote: ‘‘The whole cost of child- 
bearing is as far as possible treated as a functional expense of the woman in the 
performance of her public duty.’’ She is given free medical and hospital care, 
twelve weeks’ absence from work with pay, and certain help with her infant’s 
clothing and food for the first year. This applies to all the 6,000,000 mothers. 
I know many young couples who have put off having babies because of the ex- 
pense of hospital and medical care, and I cannot see that anything has been 
done in recent years to help remedy this situation. It is this group that realizes 
its obligations which we must help to have babies and to raise families. 

The White House Conference held in 1930 was called the Conference on Child 
Health and Protection. The emphasis was placed on health, and well that it 
should have been, for even now there are many things in our health campaign 
which need improvement. I only need to say that 85 per cent of our school chil- 
dren are suffering from dental caries, and we do not know what to do about this 
situation. Even if funds were available we would not be able to go out and in- 
struct parents what to do to prevent dental decay. This is a major field in which 
all funds available should be spent in research to find out what causes dental 
caries and what measures will prevent it. 

In the spring of this year, President Roosevelt called another White House 
Conference on Children in a Democracy. The emphasis has been shifted from 
health to those other elements in the care and environment of the child which 
will make it possible for him to grow up to live a successful life in a democracy. 
Our president has realized how severely our institutions have been taxed in the 
past eight years in attempting to carry on against overwhelming odds. The 
breaking up of families because of lack of work, the graduation of a new class 
of boys and girls from our schools and colleges into a world that does not want 
them, that cannot absorb them, makes us realize the seriousness of the problem 
which confronts us. What chance, for instance, has a graduate in chemistry of 
obtaining work when men of tried experience are losing their jobs every day? 
When it takes two years to absorb a graduating class into the business world, 
what are these months of idleness doing to our boys and girls? What effect 
is it having on the younger children in the homes? These and many other prob 
lems will be discussed at the White House Conference on Children in a Democracy, 
and much constructive work will be forthcoming. The children of today are be- 
ing subjected to an environment which is full of dangerous elements. These, the 
children of today, will be the parents of tomorrow, and we must do everything 
possible to give them a childhood which will prepare them to rear successfully 


the children of tomorrow. 





Abstracts of the papers presented follow: 


Vitamin C Requirements for Infants 
Harry Bakwin, M.D. 


To be published in full in THe JouRNAL oF PEDIATRICS, 
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Vitamin A Requirement for Infants as Determined by Dark Adaptation 
Jacques M. Lewis, M.D. 


To be published in full in THe JoURNAL OF PEDIATRICS. 


Refractory Rickets 
Donovan J. McCune, M.D. (by invitation) ~ 


Considerable variation exists in the amount of vitamin D required to prevent 
and to eure rickets. The familiar range of variation in this respect extends between 
those children who do not become demonstrably rachitie despite what appears 
to be an almost vitamin-free diet, and a much smaller group, the members of 
which exhibit rickets of varying severity even though they receive comparatively 
large doses of vitamin D, The premature infant supplies the best recognized ex- 
ample of high requirement of vitamin D. Inasmuch as complete prevention of 
rickets has not been obtained in any of the prophylactic studies involving pre- 
mature infants that have been reported up to the present time, the premature 
infant may be termed to be relatively refractory to the action of vitamin D. 
Complete refractoriness is met with only in conjunction with rickets due to severe 
disorders of intermediary metabolism; of this phenomenon, renal rickets is the 
best known illustration. 

New species of refractory rickets have recently been brought to light. Fan- 


coni’s ‘*nephrotie-glyeosuria dwarfism with hypophosphatemic rickets’’ falls into 
the group of cases in which the disease of the skeleton is due to a genetically 
conditioned disorder of internal metabolism. The beneficial effect of vitamin D 
in this disease is inconspicuous and ephemeral. The clinical features of the 
Fanconi type of riekets are exemplified by a ease recently studied in the Babies 
Hospital. 

Several vears ago the speaker reported before the Academy of Pediatrics the 
ease of an infant with refractory rickets which was not due to any disorder of 
internal metabolism that had been recognized previously. Healing of rickets was 
finally accomplished with doses of vitamin D, amounting to more than 150,000 
units daily. Sinee the earlier report, Albright and Butler, Hamilton, and others 
have published information relating to similar cases. We have had the oppor- 
tunity to study three additional cases in the Babies Hospital; in two of these, 
the patients were identical twins. As in the first patient, the amount of vitamin 
D required for healing appears to lie somewhere between 150,000 and 200,000 
units daily, irrespective of whether vitamin D, or D, is employed. Although the 
etiology of this type of rickets is clearly some peculiarity of metabolism, its 


pathogenesis remains obscure. 


The Sequence of Roentgenographic Evidence of Tuberculosis and Skin Sensitivity 
to Tuberculin in Infants 


Milton I. Levine, M.D. (by invitation) 


It has generally been held that a positive tuberculin skin test is the first 
open evidence of a tubereulous infeetion of the human body and that the x-ray 
evidence of a pulmonary infection appears following the development of the 
positive tuberculin test. 

During a careful study of 63 children, exposed to tuberculosis and contracting 
the disease while still under one vear of age, it was found that 16 of these chil- 
dren presented x-ray evidence of a pulmonary tuberculous infection prior to the 


development of the positive tuberculin test. 
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The explanation of these unanticipated results is as yet wanting, but several 
possibilities suggest themselves. The most significant of these are: 

1. The relative inability of young animals to form antibodies. It has been 
concluded, on the basis of many studies in the literature, that voung animals and 
infants are less able to respond to antigenic stimulation with antibody formation 
than older animals and children, and that there is much less antibody in the sera 
of infants. 

If it is assumed that the tuberculin test is the result of an antigen-antibody 
reaction, this lack of circulating antibodies in the sera of voung infants would 
offer a possible explanation of our results. 

2. The pulmonary infiltration is an allergie manifestation which spreads rap 
idly throughout the entire body, but the slow development of skin sensitivity 
in certain infants may temporarily delay a positive skin response to the presence 
of tuberculin. 

3. The pulmonary infiltration may be due to allergy, but the antibodies are 
held for a time at the zone of the primary focus of infection and their spread 
to the remainder of the body is retarded temporarily. This explanation is highly 
improbable. 

4. The primary focus of infection with the surrounding area of inflammation in 
its preallergic phase may be of sufficient magnitude to be recognized on x-ray. 


This explanation is also highly improbable. 


The Prognosis of Primary Tuberculosis in Children 
Edith M. Lincoln, M.D., F.A.A.P. 


Most impor 


The prognosis of primary tuberculosis depends on many factors. 
In other 


tant is the extent and intimacy of contact with a case of tuberculosis. 
words, the dosage of tubercle bacilli determines in large part the size of the 
lesion. The prognosis is naturally more serious in infants since contact is apt to 
be closer and the dosage relatively larger. Once a child has been seriously in 
fected and the contact broken, the outeome is partly a matter of chance. As in 
so many other infectious diseases, the causative organism travels by way of the 
blood stream early in the disease. The tubercle bacilli may in this way reach any 
part of the body, and whether or not tuberculous disease will develop elsewhere 
depends again in large part on the dosage or the number of bacilli which get 
into the blood stream. The prognosis also depends on the site where the organisms 
ehance to settle. It is obvious that tuberele bacilli are of more potential danger 
in the brain than in lymph nodes or joints. If the child survives the initial 
tuberculous lesion which is usually in the lungs, healing ordinarily takes place, but 
it may take many years. In a series of 472 active cases of primary tuberculosis 
in children followed at Bellevue Hospital, the mortality from tuberculosis was 
more than 25 per cent. Even when the lesion seems to be healing, setbacks may 
occur and alter the prognosis. An operation with ether as anesthetic, a strepto 
ecoceus infection, measles, severe sunburn, or other factors may change the 
prognosis or delay healing. 

Finally, after the child survives the immediate result of the tuberculous it 


fection and his lesion apparently heals well, he still faces the possibility of 
chronic pulmonary tuberculosis or consumption after a lapse of years. This is 
always preceded by the first infection, even if the individual is unaware of ever 
having been ill. Various authors have estimated the chance of developing tuber 
culosis after a first infection from a small fraction of 1 per cent to 5 per cent 
or more. In a series of more than 1000 eases of active and healed primary dis 
ease at Bellevue Hospital, 2 per cent so far have developed chronie pulmonary 


tuberculosis. As only a small number of cases have reached the age of 18 years, 
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the ultimate percentage will undoubtedly be much higher. We are planning to 
continue to follow the same group and are only reporting them now to indicate 
the relative seriousness of the prognosis in children. Such favorable prognoses 
have been reported from mid-western cities that it seemed wise to point out that 
these figures do not apply to large urban centers such as New York. 


Intramuscular Administration of Antipneumococcal Serum in Infants 
and Children 


Lambert Krahulik, M.D., F.A.A.P. 


To be published in full in THE JourRNAL or PEDIATRICS. 


The Treatment of Pneumonia With Sulfapyridine 
Charles Hendee Smith, M.D., F.A.A.P. 


Sulfapyridine has changed the entire aspect of pneumococecus pneumonia in 
childhood. In older children, since the mortality is always low, the effect of the 
drug is mainly in shortening the disease and diminishing the incidence of com- 
plications. But in infants the death rate is higher, and many lives will be saved 
by the drug. The severe and prolonged pneumonia due to Type XIV, which 
has been so fatal in infancy, yields as promptly as any other. There is no ap- 
parent difference whether the disease has lasted few or many days. 

On the Children’s Medical Service at Bellevue Hospital this winter no empyema 
has developed after the use of sulfapyridine. In the few patients with empyema 
on admission, it has gone on to the usual course, although the concurrent pneu- 
monia has yielded promptly. 

It still remains important to make an accurate diagnosis of the variety of pneu- 
monia present. There is probably a definite etiologic difference between lobar 
(pneumococeus) pneumonia and bronchopneumonia. There is some evidence that 
the latter is due to a virus. Certainly the bacteriology is inconstant and con- 
fusing, and it may be that the organisms found are merely secondary invaders, 
as in common colds, epidemic influenza pneumonia, ete. Most of the published 
reports have thrown all cases into one group, called either ‘‘pneumonia’’ or 
‘*bronchopneumonia.’’ It seems unscientific to dodge the issue in this manner, 
although the differential diagnosis is sometimes difficult. 

Our experience thus far seems to point out that sulfapyridine has little or no 
effect on the course of true bronchopneumonia. In a few eases there has been 
a temporary improvement, perhaps due to the effect on the secondary invaders, 
but the bronchopneumonia has run its usual course. 

In the reports thus far published sulfapyridine has been given for 5 to 9 days 
in most cases. The prompt subsidence of fever beginning soon after the first 
dose led us to try a shorter period. In 50 cases the drug was given for an 
average of 2.6 days, and in all, the temperature was normal in 24 hours. In 3 
other cases, it took 48 hours to reach normal. In 4 other cases a secondary rise 
took place after several days but subsided promptly in 3 patients after more 
sulfapyridine. Temperature in the fourth case subsided in 24 hours without 
treatment. It is doubtful whether all of these were relapses. No more complica- 
tions occur after the short administration than when the drug is given for a 
longer time. 

The dosage has been 0.2 gm. per kg. (1% gr. per pound) for one day, then 
0.1 gm. per kg. (*%4 gr. per pound) thereafter. 

The only bad effects have been vomiting (but this is less when sulfapyridine 
is given with or after food) and a few cases of undue restlessness. No cyanosis, 
hematuria, nor leucopenia has been observed. 
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Since the results are excellent and the danger of toxic symptoms is minimal 
when the drug is given for a short period only, it seems important to avoid its 


prolonged administration. 


Sulfapyridine Treatment of Pneumonia in Infants and Children 
Jerome L. Kohn, M.D., F.A.A.P. 


This report includes our observations on about 80 children at Mount Sinai 
Hospital and 35 children from the Pertussis Service of the Willard Parker Hospi 
tal. 

Our results at the Mount Sinai Hospital in the pneumococeus pneumonias 
treated with sulfapyridine were excellent; there were no deaths. These results 
are similar to those reported from other clinics. Our results were also favorable 
in five patients in whom a culture of a pneumococcus-like organism was found. 

The drug seemed to have little value when the sputum culture showed a 
Streptococcus hemolyticus or a staphylococcus, or in pertussis pneumonia, 

The question of dosage is not settled. At first we administered the drug in the 


eustomary manner. During the first 24 hours, 0.2 gm. per kg. were divided into 


six doses. Then for 5 or 6 days, 0.1 gm. per kg. each 24 hours was also given 
in divided doses. 

In 15 patients the drug was given in two large doses within the first 24 hours 
after admission. We gave 0.1 gm. per kg. for each dose, given eight hours apart. 
The drug was then discontinued. The drop in temperature and the clinical improve 
ment were the same as when the longer treatment was used. In four of these chil 
dren, the temperature recurred from 4 to 8 days after the original drop. However, 
on second administration of the drug, given in a similar manner, there was a prompt 
and permanent drop in temperature. In a fifth patient, the pneumonia was caused 
by a hemolytic streptococcus and proved resistant to sulfapyridine. 

Although the results obtained in the use of the two large doses are not entirely 
satisfactory, it is of significance that such concentrated treatment seems often to 
have definite therapeutic value. At present, it is our opinion that a smaller amount 
of the drug, given in concentrated dosage for a shorter period than has hereto 
fore been used, will be the best form of treatment in a pneumonia caused by the 
pneumococcus. A failure of response has caused us to search for some complication 
(empyema) or a nonpneumococcus pneumonia. 

In the Mount Sinai patients, 19 of the 80 (19 per cent) were under 2 years 
of age. 

At the Willard Parker Hospital the use of the drug in the treatment of pneu 
monia during pertussis was not very satisfactory. Of course, the pathology and 
bacteriology of such pneumonias are different. In pertussis pneumonias, pneumo 
cocci or streptococci are often found. 

In this pertussis pneumonia series, 15 children were considered seriously ill. 
Five of these died. In three of these fatal cases a pneumococcus was found in 
the blood or sputum. There was good clinical improvement in five. The remain 
ing five had a prolonged course but eventually recovered. 

The clinical results obtained had no apparent relation to the organism found 
in sputum or blood culture. An antipyretic effect, out of all proportion to the 
clinical status of the patient, was frequently observed. 

Twenty-six of the 35 (74 per cent) patients at Willard Parker Hospital were 
under 2 years of age. 

In this pertussis group, a depression of the total leucocytes was frequently 
seen from 4 to 6 days after the onset of treatment. Two cases of agranulo 
eytosis were seen. One of these children died. This latter child received 49 
gm. of sulfapyridine in 14 days, and the other received 27 gm. in 16 days. It must 
be considered that the prolonged administration of the drug may have been re 
sponsible for this untoward effect. 
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The Treatment of Pneumococcal Pneumonia With Sulfapyridine* 
Gilbert M. Jorgensen, M.D. (by invitation) 


During a seven months’ period, 100 children with pneumococcal pneumonia 
were treated with sulfapyridine. Only one patient received antipneumococcal 
rabbit serum in addition to sulfapyridine, and none received serum alone. 

\ uniform dosage plan based on the weight of the child was adopted although 
exceptions were made in several instances. Two hundred milligrams per kg. of 
body weight were given in divided doses during the first day, and 100 mg. per kg. 
were given per dav thereafter. 

All had pneun ci in their upper recpiratory passages, and all had roent- 
genographie changes consistent with pneumonia. One patient, a Mongolian idiot 
with congenital heart disease, died after 4 days of treatment. There were no 
ther deaths in the series. No complications developed during treatment. 

lwenty-seven per cent of the patients were under 1 year of age, and 45 per 
cent, under 2 vears of age. Sixty-nine per cent remained afebrile after one day, 
and SS per cent remained afebrile after two days of treatment. 

Blood cultures were taken on all and were positive in only four. In three of 
these, a blood culture within 24 hours after treatment was started remained 
sterile. In one infant with a Type 14 pneumonia and bacteremia, the blood 
ulture remained positive during the five days of sulfapyridine treatment despite 
a blood sulfapyridine level’s reaching 14 mg. per cent; serum was given on the 
fifth day, and a blood culture nine hours later was negative. 

Seventy-three per cent of the patients vomited one or more times during 
treatment. Five had a drop in the percentage of polymorphonuclear cells in the 
blood to below 20. Four patients, after an afebrile period, developed a fever 
which promptly subsided when sulfapyvridine was stopped. Two who were ir- 
rational on admission beeame maniacal during treatment. On the second day, 


one developed hematuria, which promptly cleared up when the drug was stopped. 


Pneumococcus Meningitis: Recovery After Treatment With Scrum and 
Sulfapyridine 


Thurman B. Givan, M.D., F.A.A.P. 


rhe rarity of recovery from pneumocoecic meningitis is legend. Less than 200 
recoveries have been reeorded to date. Most of these reeeived only spinal 
drainage, some antipneumococenl serum or optochin. Hewell and Mitchell have 
listed reeently 30 patients who recovered, ineluding 3 of their own. These 30 
patients received sulfanilamide or related compounds as part of the treatment. 
The report included 3 recoveries in which sulfapvridine was used. One of these 
received sulfapyridine alone. At this writing, another report of a 14-year-old 
virl who recovered with the use of sulfapyridine and pneumocoeceus Type XX 
serum is recorded by Cutts and associates, 

lwo patients with pneumococcus meningitis are reported who were treated 
with sulfapvridine, sulfanilamide, and specifie pneumococcus rabbit serum. Both 
had positive blood cultures. One made an uneventful recovery; the other ap- 
parently recovered from the meningitis but has loealized residual cerebral 
pathology which is undetermined at the present writing. 

) 


It is of interest to note that Case 2 developed meningitis while receiving 


sulfapvridine. 
*The results of this study were presented before the American Pediatric Society on 
April 27, 1939. 
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Diagnosis of Lymphocytic Choriomeningitis 
Joseph E. Smadel, M.D. (by invitation) 


The virus of lymphocytic choriomeningitis produces a systemic disease in 
human beings which is generally followed by an involvement of the central 
nervous system; this usually presents the picture of acute aseptic meningitis. 
Certain patients infected with this virus develop sensory and motor nerve changes 
and hence do not have a disease which fulfills Wallgren’s requirements for the 
diagnosis of acute septic meningitis; conversely, only about one-third of the 
patients with acute aseptic meningitis are infected with the virus of lympho 
eytic choriomeningitis. The disease in man is not sufliciently clear-cut to warrant 
diagnosis on clinical grounds alone. 

Two procedures have been followed in the laboratory for diagnosing infection 
with the virus of lymphocytic choriomeningitis. One is attempted transmission 
of the virus to animals; this is done by inoculating the patient’s blood or spinal 
fluid which has been taken at the onset of meningitis. The other is the detec 
tion of neutralizing antibodies for the virus in the serum of the patient after 
recovery from the disease. Both of these methods are tedious and expensive; 
moreover, they leave much to be desired by the clinician, for the patient has usu 
ally been discharged before diagnosis has been made. 

A specific soluble antigen occurs in tissues infected with the virus of lvmpho 
eytic choriomeningitis. This antigen fixes complement in the presence of serum 
from man, monkeys, mice, and guinea pigs convalescing from the malady. Com 
plement-fixing antibodies were detected in guinea pigs two weeks after inocula 
tion, whereas neutralizing substances were not demonstrable before the fifth to 
eighth week. Serum collected from six patients six to eight weeks after onset 
of lymphocytic choriomeningitis contained both neutralizing and complement 
fixing antibodies. Serum collected from four of these patients three weeks after 
onset of disease fixed complement, while that from only one neutralized virus, 
Fourteen patients with aseptic meningitis of unknown etiology failed to develop 
either type of antibody. Results of this work show that the complement-fixation 
reaction is superior to the neutralization test for the early diagnosis of lvmpho 


evtie choriomeningitis. 


Preparation and Use of Convalescent Measles and Scarlet Fever Serums and Con- 
centrated Normal Human Serum 


William Thalhimer, M.D. (by invitation) 


Measles and searlet fever convalescent serums are prepared from blood ob 
tained from individuals during the first four months after they have reeovered 
from these diseases. The serum is prepared by the method required by the 
U. S. Publie Health Service, and only serums proved sterile and Wassermann 
negative are used. Pools are prepared from the serums of from 30 to 40 indi 
viduals, thereby vielding a polyvalent serum. 

Convalescent measles serum, administered intramuscularly in the proper amounts, 
will prevent or attenuate the disease in over 95 per cent of the children who 
receive the serum not later than the fifth day after exposure. 

Tt is advisable to attempt complete protection in children under the age of 
5 vears and in sickly children who have been exposed to the disease because of 
the high mortality rate in this age group. 

It is generally considered advisable to allow healthy children over 5 vears of 
age to contract a mild, modified measles by administering one-half the standard 
dose before the fifth day of exposure, or by giving the full dose between the 
sixth and eighth days after exposure, as this attenuated disease is practically 
free from accompanying complications and confers a lasting, active immunity 


against subsequent attacks, 
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Recently it has been shown by Kohn, Klein, and Schwarz at Willard Parker 
Hospital that even after the development of Koplik spots and other signs while 
the child is still in the pre-eruptive stage of measles, the intravenous injection 
of 50 e.c. of convalescent measles serum can definitely attenuate and reduce the 
severity of the oncoming attack of measles to a mild, one-day disease. 

Convalescent scarlet fever serum is useful both in preventing and treating the 
disease. For prevention it should be administered intramuscularly as soon as 
possible after exposure. For treatment the serum should be administered intra- 
venously during the first 24 to 48 hours to secure more rapid results. It has 
been found that the disease yields dramatically to this treatment. When ad- 
ministered early in the disease, one dose is usually sufficient, and the likelihood 
of the development of complications is reduced. When given later in the disease, 
several doses may be necessary. 

Cases of severe streptococcal infections, other than searlatinal in origin, in- 
cluding blood stream invasion, have responded to the intravenous injection of con- 
valescent scarlet fever serum when other methods of therapy, such as sulfa- 
nilamide, have failed. 

Two simple methods have been devised for concentrating human serum. Sterile 
serum is placed in a transparent sausage casing which has been sterilized in an 
autoclave. This is suspended either at room temperature, or in a mechanical 
refrigerator in front of an eleectrie fan, which causes the moisture to evaporate 
rapidly. Serum can be reduced to one-third its original volume in about two days 
and remain sterile. It is then passed through a Berkefeld filter, put into sterile 
vials, and released after proper sterility tests have been performed. The serum 
ean be concentrated also by placing the filled sausage casing in ordinary corn 
syrup which removes not only the moisture but also a large amount of the salts 
and nonprotein nitrogenous materials. 

This coneentrated serum, low in salts, may be useful in such conditions as 


nephrosis, surgical shock, increased intracranial pressure, ete. 


Protein Metabolism in Young Children With the Nephrotic Syndrome 
Lee E. Farr, M.D. 


The failure of children with the nephrotic type of Bright’s disease to re- 
generate plasma protein when fed a diet approximately optimal for nitrogen 
assimilation eannot be explained solely on the basis of loss of protein in the 
urine. Further, the rapid regeneration of plasma protein during recovery is, 
within wide limits, independent of the protein content of the diet. 

In our clinie we have also noted that the incidence of acute febrile episodes 
with peritoneal symptoms was markedly increased in that group with plasma 
albumin below 1 gm. per 100 ¢.c., contrasted with nephrotic children having a 
higher plasma albumin concentration. Death occurred frequently from pneu- 
mocoeecus peritonitis in these episodes. During the acute illness, there was a 
very rapid fall in the plasma albumin concentration over a two-day period, to- 
gether with a slower fall in hemoglobin. Both rose quickly to their previous 
levels with reeovery. This change was independent of the proteinuria. Neither 
the apparent clinical severity of the illness nor the effect on the plasma albumin 
level was directly related to the presence of blood stream or peritoneal infection. 
\ characteristic pattern was always followed in onset and recovery. These facts 
suggested also an acute disturbance in protein metabolism associated with these 
episodes, 

\ study of the blood amino acids, using the specific ninhydrin method of Mac- 
Fadyen and Van Slyke, revealed a hitherto unknown disturbance of plasma 
amino acids. This disorder is characterized by a chronic plasma amino acid 
deficit which gradually disappears prior to complete recovery. In addition to this 
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continuing plasma amino acid deficit, there were occasional periods of critical 
fall in the plasma amino acid level with severe clinical manifestations identical 
with those noted above or occurring in pneumococecus peritonitis. These crises 
may occur independent of infection, and the severity of the clinical manifesta- 
tions is proportional to the decrease in plasma amino acids. 

In view of this disturbance of amino acid physiology, amino acids were given 
intravenously. Studies have indicated that they furnish a suitable source of 
nutritional nitrogen to these patients. Such therapy in a small number of pa- 
tients has been most efficacious in treating these hypo-amino-acidemic crises. 
Thus far, however, we have been unable to correct the defect in protein metabo- 
lism by this means so as to assure a consistent improvement in the plasma 
albumin level. 


Delayed Development of Speech—Some of Its Causes, Diagnosis, 
and Treatment 


Samuel T. Orton, M.D. (by invitation) 


There is often a startling difference of opinion as to the prognostic impor 
tance of a delay in learning to talk; this difference probably arises from the 
fact that there are several groups of cases in which speech delay is a symptom, 
and the outlook in the various groups is very different. Thus, the opinion some- 
times heard that delay in learning to talk is a sign of feeblemindedness is some- 
times warranted, as is the other extreme of opinion which holds that such a delay 
is not at all a serious matter. 

This presentation does not claim to be exhaustive but will review the groups 
of cases, without gross defect of the speech organs, which the writer has en- 
countered most frequently. 

Obviously, one of the first questions which arise in a child who is not talk- 
ing is whether or not he is hearing. While at first sight this would seem to be 
a rather simple thing to determine, it is often somewhat difficult. Careful ob- 
servation of the child’s reaction to sounds other than words will usually, how- 
ever, serve to establish the presence or absence of striking degrees of deafness. 
Markedly defective hearing is a not infrequent cause of delayed development 
of speech, and where such a hearing defect can be determined, the child should 
be put into the care of those who have specialized in the teaching of speech to 
the deaf. This field is so well cultivated that we need not bring it into our 
discussion here. 

There is one group of cases, however, with partially defective hearing which 
does interest us. I refer here to the so-called ‘‘high frequency’’ deafness in 
which there is a distinctly lowered acuity for hearing sounds of certain pitches 
although others may be normally heard. Commonly it is the sounds of higher 
pitch which are not well heard, and it is this which has given rise to the term 
‘thigh frequency’’ deafness. When the defect in hearing involves those pitches 
which are used in human speech, i.e., between 512 and 2048 double vibrations 
per second, the child may be somewhat late in learning to talk, although more 
commonly speech starts at about the usual age but is markedly defective through 
the omission of certain high pitched sounds such as the s and f which the child 
does not hear in the speech of others. No definite diagnosis of high frequency 
deafness can be made until the child is old enough so that an audiometer test 
can be given, although a fairly accurate clinical guess can often be made 
by the nature of the defects in speech as indicated above. In extreme 
eases of this form of deafness, it is probably wise to entrust the training 
to those experienced in teaching deaf children. In cases of marginal severity, 
however, a great deal can be done by the trained speech teacher by showing the 
child how the tongue and lips should be placed for the production of the defective 
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sounds and, in this way, gradually substituting the kinesthetic re-echo of the 
speech movements for the hearing of the sound. When the child reaches the age 
when reading and spelling ean be added to the speech lessons, they are of great 
value in compensating for the defect in hearing some of the sounds of words. 

When it can be demonstrated that the child’s hearing is within the normal 
limits, our attention should be directed to the ease with which the nonspeaking 
child recognizes the meaning of the speech of others. This is a critical point in 
diagnosis and one which should be approached with caution, and a careful 
estimate should be made as to whether the child understands as much of what 
is said to him as do others of his chronologic age. Many cases, in which it can 
he demonstrated that the understanding is normal, in which no unusual emo- 
tional problem exists, and yet who are not learning to talk at the usual age, 
probably fall in the category of the so-called motor aphasics. In my research 
clinic we preferred the term motor speech delay for these cases since there is 
no neurologic evidence of brain disease or defect such as that which determines 
motor aphasia in the adult, and we feel that the term is therefore apt to be mis 
leading. 

These cases of developmental motor speech delay are prone to improve with 
or without training and are the cases which probably have given rise to the fre- 
quently expressed opinion that delay in learning to talk is not a serious mat- 
ter. If the delay be for a relatively short period, this is probably justified, but 
if it extends over a period of a year or two, it may very easily become the start- 
ing point for other difficulties. A child who cannot use even the simple self- 
explanatory speech of early childhood is shut off from communication with his 
playmates and may quite naturally aequire the habit of playing by himself and 
develop a seelusiveness or bashfulness which may be rather hard to overcome 
later. 

Moreover, the mother of such a child, either with or without a full realization 
of his retardation, will almost inevitably develop an overprotective attitude to- 
ward him which may also be quite difficult to correct. Such children are often 
quite clever at expressing their desires by gestures and with fragmentary and 
imperfectly spoken words, and if the mother or nurse learns to understand 
and interpret these too easily, one motive for learning to talk becomes less force- 
ful. For these reasons—even though these cases of motor delay are very likely 
to make a spontaneous reeovery—I believe it is wise to undertake specifie train- 
ing whenever this is possible. 

The majority of these cases will show on careful study no clear-cut preference 
for the use of one side of the body. Thus, they often use the right and left 
hand and the right and left foot more or less interchangeably in acts such as 
throwing and kicking which commonly become fixed unilateral patterns quite 
early; tests to determine the ‘‘sighting’’ or dominant eye will frequently show 
that there is likewise no preference for right or left here. In other cases, an 
apparently clear preference for the right hand may on careful inquiry prove to 
be an acquired pattern resulting from training by mother or nurse. When this 
is true, we frequently find mixed patterns in which the child uses the right 
hand for those things in which he has been taught and the left for all spon- 
taneous activities, or we may find a crossed motor pattern in which the child is 
apparently right-handed in everything but kieks with his left foot and uses his 
left eve as the sighting eve. 

When an obvious motor problem of this nature coexists with a delay in learn- 
ing to talk, I believe it to be advantageous to direct some training toward in- 
creasing the superiority of one side over the other as well as making a direct at- 
tack on the speech. The problem of whether to direct this training toward the 
left or the right hand is often puzzling and one in which a careful history 


of earlier tendencies, an extensive series of tests of skills with the two hands, and 
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some measure of clinical experience seem requisite to the best solution. Naturally, 
if there be no real preference, our training is directed toward the right hand 
since this will be much the more convenient life pattern. Not infrequently, how 
ever, I have felt that a distinct measure of clumsiness in both hands has resulted 
from a faulty decision on this point. The wrong training in such a child may 
make him right-handed but leave him distinctly poorly equipped in skills in either 
hand. 

In addition to the motor training, we believe, however, that a direet attack 
should be made on the speech delay, This is done by the methods familiar to 
teachers of corrective speech, such as echo speech, use of the mirror for dem 
onstration of lip and tongue placements, ete. 

It is in those children who are slow, not only in learning to talk, but also in 
learning to understand the speech of others, despite demonstrably normal hear 
ing for sounds, that the greatest diagnostic difficulty arises, and the writer 
believes that here also correct diagnosis would be of great import. This is be 
eause of the danger of confusing cases of developmental word deafness with 
eases of general mental defect. 

The concept of developmental! or congenital word deafness has been in the 
medical literature for a long while, but the writer believes that its importance 
has been overlooked and that many patients with this disorder have been con 
sidered feebleminded. These cases may be looked upon as the developmental 
analogue of sensory aphasia in the adult, and the writer believes them to be 
an expression in the auditory field of the same sort of disorder which gives rise 
to congenital word blindness or the reading disability (strephosymbolia) when it 
involves the visual field. If this be true, our best explanation of the cases 
at present seems to be that of a failure to establish that unilateral principle of 
cerebral control which is the normal pattern in the adult, i.e., a failure in de- 
velopment of dominance of either the left or right cerebral hemisphere for the 
control of language understanding. 

The problem of developmental word deafness and its differentiation from gen 
eral intellectual retardation are as yet so imperfectly understood that they still 
must be considered as subjects for research and further investigation. It is 
obvious, however, that if a child does not readily understand what is said to 
him, his whole intellectual development will be blocked since words are the 
handles of concepts; if no effective remedial measures be applied, he will soon 
become feebleminded by deprivation, although, theoretically at least, he may 
possess a potentially normal mind. 

Our case studies in this syndrome are relatively few in number although some 
of them have been intensively studied, and experiments with remedial measures 
have been applied for considerable lengths of time.. 

In general, it may be said of the cases which we consider to belong in this 
group that the hearing is entirely normal and sounds other than words are readily 
interpreted but that the spoken word fails of recognition. That this failure of 
recognition is dependent on faulty recall of all of the sounds of the word in 
their proper order is indicated by the defects in speech which include omission 
of sounds, substitution of sounds or words for somewhat similar ones, confusion 
in the order of sounds of a word, ete. In severe cases this may be so marked 
as to interlard the speech with many apparent neologisms, although more com 
monly distorted and crippled words are the result. There seems, however, in 
spite of this difficulty in understanding words very little difficulty in grasping 
a concept if it can be explained in simple enough words or better still by means 
of diagrams, pictures, or some method whereby verbal explanation is rendered 
unnecessary. It is this ability to grasp concepts which would seem to differenti 
ate these cases from cases of general intellectual retardation and hence to war 


rant the challenging statement that some of these children may have normal 
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intellectual potentialities if we are but clever enough to recognize them and 
to devise successful remedial measures. 

The treatment, like the problem of diagnosis in these cases, is still in the 
stage of research, but our efforts, in the cases with which we have experimented 
so far, have aimed at (1) enlarging the understanding vocabulary by oral in- 
struction, using very simple words, slow delivery, and very exact pronunciation, 
(2) retraining of the speech by aiming at clear enunciation of simple words and 
discouraging the tendency to attempt words which are too big or too imperfectly 
recalled and which lead to mutilations or even to neologisms, and (3) the im- 
plantation of concepts which should be part of the equipment of a normally 


stocked mind at the age of the patient. 


Treatment of Vaginitis in Children, With Especial Reference to 
Gonorrheal Vaginitis 


Robert M. Lewis, M.D. (by invitation) 


The majority of cases of vaginitis in children are due to causes other than 
gonococeal infection. Gonorrhea of girls differs widely from the same disease 
in women. Local antiseptic applications are of little or no benefit. 

In the author’s opinion, infection of the gland-bearing area of the endocervix 
in children is rare or nonexistent. Treatment of the endocervix is not indicated 
and is dangerous. A study of gonococeal vaginitis at present, going on under 
the auspices of the New York City Health Department, presents some interesting 
observations. All cases in this study must show positive cultures in addition to 
positive spreads, 

Until six years ago treatment consisted almost entirely of local applications 
to the vaginal walls. Use of estrogens and sulfanilamide has simplified the treat- 
ment and improved our results greatly. Various methods of treatment were dis- 
cussed. A brief description was given of the theory of estrin therapy, its prac- 
tical application, administration, and results. Gonorrheal ophthalmia, rare ex- 
cept in case of newborn infants, is best treated with sulfanilamide, as is gonor- 
rheal arthritis. 

Speaking practically, how is a new case of gonorrheal vaginitis best treated? 
How long must it be followed after an apparent cure? 

Cultures yield positive results in many cases that show negative smears, par- 
ticularly after treatment with estrogens or sulfanilamide. 

In the present New York City study, 426 cultures have been taken. In 64.5 
per cent of cases, both cultures and spreads were positive. In 18 per cent, 
eulture was positive and smear negative. In 9.4 per cent, smears were doubt- 
ful and cultures positive. In 1.9 per cent of cases, spreads were positive and 
eultures negative. Positive diagnosis was possible by culture alone in 91.9 
per cent, and by smear alone in 66.4 per cent of these cases. 

The best method of collecting material for smears was discussed. Cases of 
vaginitis, apparently cured, were found long afterward to be harboring gonococci. 

Results in an untreated control group were reported. 

The great majority of these cases can now be rapidly cured. Gonorrheal 
vaginitis of children is no longer the problem that it was before 1933. 


Diagnosis of Syphilis in the First Weeks of Life 
John Caffey, M.D. (by invitation) 
After a discussion of the methods of diagnosing syphilis in the first weeks 
of life, it is coneluded that: 


1. Positive qualitative serologic reactions are uncertain in the first 90 days. 
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2. Roentgenographic findings are rarely conclusively diagnostic of syphilis and 
should not be used as presumptive indication for treatment. 
3. Treatment should be delayed until a reasonably certain diagnosis can be 


made. 


Some Phases of the Allergic State in Children 
Robert A. Cooke, M.D. (by invitation) 


The difficulty about explaining allergy lies, frankly, in the fact that we know 
relatively little about the intricacies of its mechanism. As a starting point and 
by way of explanation, this can be said—that a reaction to be allergic must be 
based on the concept of tissue or cellular sensitization. In other words, there 
must be specific antibodies which mediate the union of antigen to cell. 

A brief general explanation of allergic states in children was followed by a 


discussion of skin tests and allergic rhinitis. 


Estimation and Stimulation of Body Growth in Children 
Irving H. Pardee, M.D. (by invitation) 


Growth in height is associated with certain bodily changes which eventually 
lead to maturity and the adult proportions. Interference with growth results 
in undersized stature (dwarfism) and often in associated lack of mature develop- 
ment (infantilism). In order to measure the growth of the undersized, a com- 
parative estimate of their rate of growth prior to examination should be obtained 
from accurate previous recordings, and these findings must be noted on a scale 
which is a composite of the normal curve for each percentile level of growth. 
This new scale serves to establish whether the growth case is following his own 
percentile level, is falling below it, or is seriously below the average for his age 
group. Increased increments of growth can thus be established as being over 
and above his previous rate of growth. 

A reconsideration of dwarf types is presented on an endocrine basis, scrapping 
all the old terminology, which, with our own knowledge of today, is useless in 
discussing these types. 

A report is made on a preliminary study of 81 growth cases. Medical and 
endocrine studies have been made on each case. Elimination had been made of 
all those medical, neoplastic, and other unsuitable cases before any attempts 
were made at growth stimulation. Most cases had had previous thyroid medica 
tion without resulting increment in growth, so those under treatment were given 
growth hormone of the anterior pituitary in the form of phyone (Wilson-Van 
Dyke’s method), anterior pituitary growth extract (Squibb’s), or growth complex 
of Collip (Ayerst). 

Under this therapy, 33 per cent made striking increase in their rate of growth, 
and about 33 per cent more increased their growth appreciably. Certain types 
of dwarfs do not respond at all to any known growth stimulus. It is our im- 
pression that the present available growth preparations are relatively impotent 


for the needs of certain dwarf types. 


Diagnosis of the Anemias of Early Infancy 
Carl H. Smith, M.D., F.A.A.P. 

The anemias of early infancy include two groups of cases. The first are 
those which appear at or soon after birth, such as the symptom complex of 
erythroblastosis fetalis, hemorrhagic disease of the newborn, and the severe 
anemias associated with infection and sepsis. The second group of diseases in- 
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eludes erythroblastic (Cooley’s or Mediterranean) anemia and familial hemolytic 
jaundice which properly belong to later infancy but whose onset may date from 
the neonatal period. 

The interpretation of many of the features of the early group may be 
facilitated by an appreciation of the normal processes of blood formation, the 
changes in the blood factors in the fetus and during the adjustment period fol- 
lowing birth, and by a consideration of the possible influence of an antihemolytie 
factor derived from the mother. The blood changes include shifts in the levels of 
the formed elements of the blood, in the type of hemoglobin synthesizers, in the 
alteration of coagulation factors and transference of hematopoietic sites. 

Erythroblastosis represents a composite picture of deviation from normal 
hematopoiesis in the fetus and newborn infant, and it varies from a mild anemia 
to extreme disorganization of the blood equilibrium. Transfusion supplies red 
cells and hemoglobin, supplements and accelerates the elaboration of antihemo- 
lvtie factors, and restores the balance between blood production and _ blood 
destruction. 

In the first four or five days following birth the clotting time is prolonged. 
Platelets disintegrate more slowly, and the prothrombin content is only a fraction 
of that of the older infant. In hemorrhagic disease of the newborn infant, each 
of these factors may be exaggerated. Depending on the severity of infection in 
the neonatal period, a varied blood picture is observed, and in congenital syphilis, 
it may simulate icterus gravis. 

The onset of familial hemolytie icterus and erythroblastic anemia may oecur 
in the neonatal period. The blood smear should be searched in the former for 
spherical microcytes which are contrasted with macrocytie cells normal for this 
period. Inereased fragility of the red cells in hypotonic saline may be found in 
the baby, and in doubtful cases, this test should be carried out with the blood 
of relatives in whom the disease may be latent. In Cooley’s anemia, large pale 
erythrocytes containing irregularly distributed hemoglobin should be sought for. 
In this condition the span of fragility is prolonged, and here also, the blood of 


relatives may be examined for the characteristic increase in resistance. 


The Technique and Application of Electroencephalography 
J. Roy Smith, Ph.D. (by invitation) 


Electroencephalography is the technique of measuring the spontaneous 
electrical activity of the intact human brain. Electrical brain waves (ordinarily 
of the order of magnitude of 10 to 100 millionths of a volt) are picked up by 
small metal electrodes placed on the scalp, are then magnified (approximately 
1,000,000 times) by a suitable amplifier, and are finally reproduced conveniently 
on a moving paper tape by an ink-writing recorder. 

As a new technique for studying the physiology of the brain, electroen- 
cephalography has made rapid strides toward becoming a practical clinical tool 
which may often be of significant supplementary aid to the clinician in study and 
diagnosis. The clinical value of the findings in the epilepsies is particularly 
noteworthy. Gibbs and his associates have described three epileptiform patterns 
as associated with three types of clinical attack: (1) the 3 per second ‘‘ wave 
and spike’’ with petit mal, (2) large fast (20 to 30 per second) ‘‘spikes’’ with 
grand mal, and (3) ‘‘square top waves’’ plus large 6 per second waves with 
psychomotor seizures. More recently it has been recognized that the classical 
‘“wave and spike’? may show numerous variations. Of special significance is the 
finding that these pathologic patterns may appear in the absence of clinical 
symptoms in so-called ‘‘larval’’ seizures. The electroencephalogram has also 
proved useful in the localization of superficial brain tumors involving the upper 
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accessible surfaces of the cerebral hemispheres. In these cases the localizing 
sign is a slow (2 to 3 per second) ‘‘delta’’ wave which arises locally from dam- 
aged cortical tissue surrounding the lesion, replacing the normal 10 per second 
‘‘alpha’’ waves. In children with posterior fossa neoplasms, the writer has found 
similar localizing slow waves appearing chiefly over the occipital lobes. Inter 
esting findings in the psychoses are that (1) schizophrenies tend to show less 
of the normal 10 per second ‘‘alpha’’ waves than normal subjects and (2) manic 
depressives tend to show strong ‘‘alpha’’ rhythms. In the study of mental 
deficiency, Kreezer’s findings fail to indicate any outstanding differences from 
the normal electroencephalogram. Studies of behavior problem children (Jasper, 
Solomon and Bradley, Strauss and Rahm) have shown a high percentage of cases 
with pathologic electroencephalograms. 

Much careful work remains to be done before it will be possible to delimit the 
range of practical application of this new technique as a clinical tool. It is cer 
tainly not yet an independent means of diagnosis and probably in many types of 
eases will never attain this status. It should be recognized, however, as a useful 


supplementary index in array with routine clinical and radiologic procedures, 


Thumb- and Finger-Sucking in Childhood 
William S. Langford, M.D. (by invitation) 


Finger-sucking is important to the pediatrician because of the coneern it causes 
parents. The pediatrician is often at a loss for advice to give regarding the oc 
currence of this symptom in their children. He, too, is confused by the mass of 
conflicting ideas as to its harmfulness. This common symptom of childhood has 
been blamed for various deformities of the face, teeth, and hands. The alarmists, 
not content with these local ‘‘bad’’ effects, have maintained that finger-suecking 
is a contributory cause of diseased tonsils and adenoids and also of gastroin 
testinal disorders through the ingestion of bacteria or as a result of an inability 
to masticate food properly because of the dental malocclusion. No evidence is 
offered for the latter ill effects. Children who suck their fingers are not any more 
susceptible to digestive disorders than those who do not. The only scientifie evi 
dence regarding the production of facial deformities is offered by Lewis, who has 
shown that if a malocclusion does occur, it will spontaneously correct itself if 
the sucking disappears before the eruption of the permanent teeth. 

There is no evidence to show that thumb-sucking leads to masturbation or is a 
‘*sexual’’ activity in terms of adult genital sexuality. It is pleasurable, yet, 
as Thom says, if this means it is a sexual activity, so is head scratching. 

Sucking of the thumb or fingers occurs in practically every child during the 
first year of life, especially when hungry. During the normal period of hand-to 
mouth reaction in the middle and latter months of the first year, it occurs as a 
result of the sucking reflex. It seems to be increased during teething. In a 
well-fed, happy infant there should be no cause for alarm. There is little to be 
gained by restraints during the first year, and later they are definitely contra- 
indicated. 

After infancy, during the preschool years, the symptom is frequently seen 
associated with fatigue, boredom, illness, punishment, and frustrating situations. 
Treatment should be directed toward dealing with any distinct causes of emotional 
dissatisfaction and keeping the child reasonably well occupied. 

In older children the danger of deformity is greater. Here the symptom is but 
a part manifestation of a general emotional immaturity which should not be 
viewed casually. These children call for careful study and an adequate broad 


program of personality and environmental readjustment. 
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There is little eause for alarm over this symptom in early childhood. The 
pediatrician should help reassure the parents and aid them in avoiding the 
often harmful battle which ensues when they try to ‘‘break the habit.’’ This 


power contest seems only to intensify the difticulty. 


Diagnosis of Streptococcus Peritonitis: Treatment Before and After the 
Sulfanilamide Era 


Bernard S. Denzer, M.D., F.A.A.P. 


Streptococcus peritonitis is often called primary peritonitis. Sufficient proof 
exists to show that as a rule this form of peritonitis is secondary to disease of 
the upper respiratory tract. The term metastatic peritonitis suggests pathogenesis 
more accurately. 

Although therapy of streptococcus peritonitis is the subject of this paper, 
early diagnosis is such a vital factor in therapy that the diagnostic problem 
must be considered first. There are a few symptoms that might serve to dis- 
tinguish metastatic peritonitis from appendicitis and from other forms of 
peritonitis. However, the similarity of the symptoms of these conditions is much 
more striking than are their differences. Indeed, so difficult is the diagnosis of 
metastatic streptococcus peritonitis, particularly in infancy, that some objective 
form of diagnosis is necessary. 

This diagnostic need has been filled by the use of abdominal puncture. Two 
techniques were devised, one of my own, which I have discarded, and the simpler 
procedure of Neuhof and Cohen. Details of the method using blunt bevel in- 
fant size lumbar puncture needle have been described elsewhere. 

The pathognomonic finding in abdominal puncture is the presence on smear or 
culture of great numbers of streptococci. Negative puncture, i.e., failure to ob- 
tain any fluid at all, or the presence of pus cells without organism does not ex- 
clude the possibility of streptococcus peritonitis. The results of abdominal tap 
often are not definitive and must be evaluated in the light of the course of the 
disease. 

In the pre-sulfanilamide days, the mortality of metastatic streptococcus 
peritonitis in infancy in most clinics approached 100 per cent. The report by 
Pollak of a mortality of 
nomenally good record 


In the pre-sulfanilamide days operation was almost always fatal. Favorable 


80 per cent in one hospital was considered a_phe- 


results depended upon the following factors: 1. prompt diagnosis, and fre- 
quently that was made possible only by abdominal puncture; 2. avoidance of 
laparotomy; 3. blood transfusions; 4. continuous intravenous drip with complete 
exclusion of oral feeding; 5. convalescent searlet fever serum. Cases were 
presented to illustrate these points. 

In the post-sulfanilamide era, the results have been much better. Indeed early 
institution of sulfanilamide therapy assures cure. Once a diagnosis is made, op- 
erative measures are contraindicated. Operation decreases the chance of re- 
covery. Results of treatment with sulfanilamide without operation were far bet- 
ter than when operation was performed and sulfanilamide was given subse- 
quently. Sulfanilamide should be administered by continuous intravenous drip; 
with the subsidence of intestinal symptoms, oral administration may replace the 
intravenous route. Dosage in the first 24 hours may go as high as 0.3 gm. per 
kg. Thereafter, it may be reduced to 0.2; treatment need be continued for only 
a few days after the subsidence of fever. Transfusion and the intravenous 
or intramuscular injection of convalescent scarlet fever serum also are indicated. 

Illustrative case histories were presented, in particular, that of an infant 
2 months of age who recovered. 








STANDARDS FOR DIRECTORIES FOR MOTHER'S MILK 


CorRNELIA H. Macrpuerson, RN. 
Bostox, Mass. 


Wirnu INTRODUCTION BY THE FOUNDER 
Fritz B. Tausotr, M.D. 
Bostox, Mass. 


INTRODUCTION 


INCE the establishment of the Boston Directory in 1910, several changes have 

taken place in its methods of supplying human milk for sick babies. Ex 
perience taught that human milk could be safely collected and distributed and 
that the original method of sending wet nurses into the home was not neces 
sary. As each problem arose during these twenty-eight years, it was necessary 
to find some method of solving it, since there was no established precedent upon 
which to build. The problems were many and included financing, health, hygiene, 
housing, transportation, education, and organization, as well as many technical 
details. 

As a result of these experiences, standards of procedure were developed which 
to date have met each need satisfactorily. They have been used and tested, 
and because of them, it has been possible to supply sick, as well as premature 
infants, with clean, sterilized human milk, which retains all the properties of 
milk nursed directly from the breast, except vitamin C. This antiscorbutic 
vitamin can easily be added to the infant’s diet. 

The pioneer work of the Boston Directory stimulated other cities to start 
similar organizations. These include Chicago, New York, Los Angeles, Pitts 
burgh, Detroit, Montreal, and Greenwich, Conn. Recently formed organizations 
look to the Boston Directory for advice and standards. These standards have 
therefore been compiled with the hope that they will stimulate other cities to un 
dertake this work, that they will show the equipment and organization needed 
and will result in the maintenance of a high standard of excellence. 

The daily visits of the nurses takes them into the family, and a relationship 
is developed which makes it possible to do much educational work, both in the field 
of public health and of social service. In this way the Directory has had an op 
portunity to serve not only sick babies but also the families from whom the 
milk is obtained. It has been instrumental in increasing their well-being and 
happiness. Although this was not planned for when the Directory was first estab 
lished, it has developed into one of the important branches of the work. The 
education in the home includes care of the mother, the baby, and problems 
among other members of the family. This work supplements that of the public 
health nurse. 

The Directory also has the opportunity to educate physicians and medical 
students and nurses, by means of lectures and personal interviews. This should 
be one of its duties wherever the opportunity arises because of the tendency 


today to overemphasize the ease of feeding with cow’s milk mixtures. 


I, ORGANIZATION, LOCATION, AND MANAGEMENT 
The size of the organization will depend upon the size and needs of the city 
in which the Directory is established. 
From the Directory for Mother’s Milk, Inc., Boston, Mass. 
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An organization of the type and with the equipment and staff of the Boston 


Directory will be capable of obtaining approximately 6,000 quarts of milk a year 


and ean be expected to average at least 4,000 quarts. 
1. Organization of a Directory 
a. Board of directors 
b. Consulting physicians 
e. Staff 
’. Loeation of Directory 
a. The Directory office and laboratory can work more efficiently when its office 
and physical equipment are in the same building as a hospital or a health unit. 
3. Finances 
a. Price charged for milk.-It should be the policy of a Direetory that human 
milk be supplied to all weak or sick babies who are in need of it and that the 
price charged depends upon the economic status of the patient’s family. The cost 
of the milk will be found to average approximately 15 cents per ounce.t 
The price charged may vary according to individual circumstances up to 30 
cents per ounce, Payment of any charge agreed upon should be required in eash 
on delivery. Local messengers are used when necessary, and the charge for this 
service is paid by the customer. 
It will be found very helpful if a Directory can maintain a free milk fund to 


meet the demands of the indigent. 

\ free milk fund has been established for the purpose of giving milk without 
charge. A special label is put on each bottle so given, marked ‘‘Talbot Free 
Milk Fund.’’ 

b. Payment of mothers.—The standard price which is paid to mothers in Boston 
is 7 cents per ounce, payable monthly by check.} 


ce. Contributions.—An annual appeal is sent out each year, and the response 


to this appeal makes it possible to assist those requiring rates below cost. 
t. Cooperation in obtaining suitable mothers 


a. Maternity hospitals 
b. Community health nurses; visiting nurses 
ce. City of state nurses 
d. Other health organizations 
e. Private physician 
» Laboratory Facilities 
a. A reputable hospital laboratory or equally dependable laboratory should 
perform the bacteriologie and chemical tests. 


6. Examination of mothers 
a. Examination of the mother should be made by a reputable physician.$ 


Il. TYPE OF MOTHER 


1. She must be healthy, intelligent, and cooperative, with a knowledge of 
cleanliness or a willingness to learn. 
2. She must be nursing her baby and have a surplus of milk after her own 


baby has been fed. (It has been found unwise to accept a mother who has lost 


*The Boston Directory requires the following staff: general director, assistant, two 
rraduate nurses, plus a third graduate nurse who can fill in during vacations or when 
there is exceptional demand for milk. Smaller organizations should have as a 
minimum one graduate registered nurse. 


‘This includes rent and all operating expenses, as well as a sinking fund, and is 


based on the sale of 150,000 ounces per year. 
in other cities are: Los Angeles, 7c plus 10¢ carfare; 


The prices paid to mothers 
Pittsburgh, 5c; New York, 13c and 


Chicago, S« nd earfare: Detroit, 10c¢ and carfare; 
carfare: Montreal, 5c; Greenwich, Conn., 10c. 

Directory pays $38 for the physical examination made by a doctor appointed 
iffiliation with hospitals is possible this examina- 


by the Directory In instances where 
tion is obtained gratis. 
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her own baby, because she does not follow the rules of hygiene as well as a mother 


who is nursing her baby. 


Il. EXAMINATION OF MOTIIER 

1. She must have a complete routine physical examination by a physician. 
Tuberculosis, syphilis, gonorrhea, and anemia, as well as contagious diseases, must 
be exeluded by the accepted, defined diagnostic methods, All carious teeth 
should be cared for by a dentist. (Dentistry is paid for in most cases by the 
mother. 

2. The baby’s record is kept, by our visiting nurse, on a chart. It is required 
that the baby be weighed once a month, although many of the mothers attend the 
clinie twice a month. Repetition is avoided by using the weights when recorded 


at child welfare clinics. 
IV. INVESTIGATION OF TIOMI 


homes are 


If there is no electric or ius ice chest in the 


1. Only clean and sanitary aecepted. Refrigeration of the milk 
is compulsory, summer and winter. 
The bottled drawn milk must be kept near 


home, ice must be purchased regularly. 
how to clean her ice 


the coils or beside the cake of ice. The mother is taught 


chest and the proper way to cover the foods, 


Screen doors and windows are required in the summer. 


V. CARE OF THE MOTHER 
1. A registered nurse visits the mother daily, and the whole family benefits 
from this supervision. As a result, the mother acquires increased knowledge of 
personal hygiene and the care of the baby. 


2. Volunteer workers should not be allowed to undertake the responsibilities 


involved. They are not qualified to give the supervision and the protection the 
mother, baby, and members of the family need. 

3. A nourishing diet for the mother is required which will provide sufficient 
vegetables and fruit to supply adequately the vitamin and mineral needs of the 
mother and the baby. 

4. A daily rest period is advised. 

5. The menses do not interfere with the surplus supply of milk. 


6. If the nurse observes any symptoms of fatigue or loss of weight, the mother 


advised to see her family physician; unless she improves immediately, her name 
withdrawn from the visiting list, and she is transferred to the family physician 


or a elinic. 

7. The use of alcoholic beverages is not recommended, but if used, they are 
restricted to light wines and beer. 

8. The habit of smoking is not encouraged. A small percentage of the mothers 
smoke cigarettes. No restrictions are made. 


9. During any illness of the mother, pumping of her surplus milk should be 


discontinued. 
10. Any contagious disease in the home stops the collections of the milk. The 


mother is instructed to continue pumping the surplus milk as before, in order to 
maintain her surplus supply. This milk must be discarded. The Directory is 
notified when the family receives the proper discharge from the physician or the 
health authorities, so that collections of the mother’s milk may be resumed. 


VI. ROUTINE OF PUMPING 
hours when 


1. The baby is nursed on a 4-hour schedule, five or six times in 24 


it is young, and four or five times when it is older. The time allowed for nursing 
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is ten minutes at each breast; after this, the pump is applied for ten minutes 
on each breast. Mothers are allowed to pump as a maximum five times a day. 
Four times a day is the usual routine in older babies. It is often desirable to 
omit the 6 P.M. pumping because the mother has additional family duties and re- 
sponsibilities when the husband returns home from work. 

2. The mother may sell her surplus milk for nine (or more) months if her 


baby gains satisfactorily and her milk continues to meet the required standards. 

3. The first step in weaning the baby usually commences when it is about 6 
months of age. The doctor in charge, having enlarged the baby’s diet, reduces 
the amount of milk it receives from the mother. This usually is done by omitting 
one nursing, at which time one pumping of the breast is also omitted. No surplus 
milk is drawn after the baby is completely weaned. 

1. The condition of mastitis is rarely, if ever, found and should be under 
the care of a physician; the pumping and collection of this milk are discontinued. 


VII. ARTICLES NEEDED FOR OBTAINING MILK 


1. A water breast pump which includes the following parts: a fitting that 
screws on to the faucet, termed an adapter; 3 feet of rubber tubing, size 3/16 
3/32; a 4 oz. glass bottle; rubber stopper; breast shield; and glass elbow with 


hole. 

2. A separate saucepan with a cover for boiling the pump fittings, bottle, 
elbow, stopper, and shield. 

3. A tray on which is kept all utensils used in drawing the milk. This tray 
should be entirely separate from the baby’s and other household utensils. 

4. Two glass jars with covers, one for borie acid solution (to be made up 
fresh daily, 1 teaspoon powder to 1 cup of boiling water) and the other jar for 
sterile absorbent cotton. 

5. Gauze masks (to be used when mother has a cold). 

6. One package of paper napkins. 

7. Cotton cap for covering the hair. 

8. One cake of soap ] 

9. One orangewood stick >» placed on saucer or dish. 

10. Nail brush with stiff bristles } 

Items 4-10 are to be kept on the tray and the entire tray covered with a clean 
towel. 


VII, PREPARATION FOR PUMPING THE MILK 


1. Bring tray and saucepan to sink. 

2. Remove towel covering from tray and the cover from the saucepan. 

3. Apply cap to head, covering hair well. 

+. Put adapter on cold water faucet, and make sure the hose is put on 
tightly. 

5. Prepare for scrubbing by removing all clothing to the waist line. Unless 
the room is cool or the mother has a cold, no sweater or shawls are to be worn. 
\ clean towel will be helpful, tucked around the waist covering the clothing 
that has been turned down, but it should not come in contact with the breasts. 


6. Serub hands and arms up and above the elbow. 


a. Take brush, rub on bar of soap, make a good lather, and scrub palms, 


between the fingers, back of hands and arms to elbows for three minutes. 
b. Rinse hands and arms. 
Under the running water, use the orangewood stick to clean under each 


’ nail. 
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d. Take bar of soap and make a good lather, put soap back on saucer, and 
with both hands rub this soapy lether over the breasts, under, around, on top, 
and then under the arms. Now rinse the entire area to get free of the soapy 
lather. 

7. Cleanse the nipples with borie solution using a separate piece of the 
sterile absorbent cotton for each nipple. Discard the cotton. 

8. Place paper napkin or napkins under each breast. 

9. Connect the sterile pump fittings (that are in the saucepan) to the 
adapter, which has been previously fastened to the water faucet. 

a. Take up sterile stopper. 
the 


b. Insert glass shield in one hole of stopper and the glass elbow ir 
other, making sure that they are in securely. 

ce. Put stopper in the top of sterile bottle. 

d. Connect hose to the glass elbow, using a paper napkin to cover the piece 
of hose while handling. 

e. Use a paper napkin to handle the faucet and turn on the water. 

10. Directions for use of water pump. 

a. Turn on the water slowly, gradually increasing the pressure. 

b. Take up the bottle with the stopper, also elbow and shield attached, 
using the left hand, and hold in position so that the shield is covering the nipple. 

e. Use right hand for controlling vacuum (which the waterpower creates) 
by working a finger up and down over the hole that is in the glass elbow. 

d. When the bottle is full, empty the milk into the sterile 8 oz. nursing bottle 
that the nurse has left and also see that identification ring has been placed over 
the 8 oz. bottle before putting on the rubber cap. Continue until both breasts 
are empty. Ten minutes for each breast is sufficient. 

e. The milk that has been pumped and put in the bottle will be warm; it 
is advisable to chill this bottle, by allowing the cold water to run over it for 
several minutes, before putting the bottle in the ice chest. 

11. After pumping has been completed, wash the pump parts, rinse well, and 
place in the covered saucepan and boil in preparation for the next pumping time. 
Note: We do not teach or encourage manual expression or the use of the hand 
pump. Our experience has shown that the mothers prefer the water pump because 
of the time saved and the ease with which the breasts can be thoroughly emptied. 


IX. TRANSPORTING MILK FROM THE MOTHER TO THE LABORATORY 


1. The nurse calls every morning for the milk, leaving empty sterile bottles 
and identification rings. The leather bags, used by the nurses for carrying the 
daily supply of bottles, have removable linings that can be laundered. Iceboxes 


, 


are in the nurses’ care, which insures proper chilling during transportation. 


X. LABORATORY EQUIPMENT 


1. Refrigerator with temperature maintained at 40° F. 

2. Combination sterilizer and pasteurizer. 

3. Racks for setting the milk bottles in before putting in pasteurizer. 

4. Pooling container, made of pure nickel because of its nonreaction to milk, 
eapacity 5 gallons with removable spigot and paddle. 

5. Bunsen burner for flaming the tops of the bottles. 

6. Wire baskets with handles, 8-bottle size. 

7. Two-quart glass flask, for securing specimen of individual mother’s supply. 

8. A straining cloth of sufficient size to cover the entire top of pooling con 
tainer. This is made of a fine mesh gauze, folded 8-ply thickness. 
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9. A two-quart container with cover for sterile caps. 
10. A glass graduate, 8 oz. 
11. A funnel ) 
12. A sink with sufficient depth for washing and rinsing bottles and utensils 


for measuring milk into the bottles for pasteurizing. 


used, including the pooling container. 


13. Electric bottle brush (a great convenience and time-saver). 


XI. LABORATORY TECHNIQUE 


1. The nurse wears the dark blue public health uniform on her morning visits 
to the mothers. She changes to a white uniform and a school cap on her return 
to the Directory before she handles the milk in the laboratory. 

2. The milk is taken from the iced boxes in which it was transported from 
the home, and each bottle is wiped off and placed in a wire basket. The tops 
of the bottles are then flamed before and after removing the caps. These 
baskets are brought to the table on which the pooling container has been placed. 

3. The nurse now scrubs her hands, takes the sterile straining cloth, places it 
over the top of the pooling container that has been sterilized previously, and 
fastens it securely with the collar band on the container. The caps are removed 
from the bottles of milk, and a nurse smells of each bottle as it is picked up 
preparatory to pouring it through the straining cloth. This is a protection against 
any sour milk, which should be disearded. Odors of various foods—garlic, turnip, 
onion, canteloupe, and wines—can be detected, but these disappear during pas- 
teurization. These odors can be prevented by eliminating these articles from 
the diet. In practice this has not been found necessary. 

+. The entire supply collected from all the mothers is strained and pooled. 
The straining cloth is removed and the cover put on the container. The milk is 
then thoroughly mixed by turning the handle on the paddle. The milk is now 
ready for bottling into the 8 oz. sterile bottles, or in smaller amounts needed to 
fill the individual orders. Each bottle is then covered with a sterile cap. 


XII. PASTEURIZATION OF MILK 


1. The racks of the bottled milk are now placed in the pasteurizer with the 
water at a temperature of between 80° and 100° F. The water-line must be above 
the level of the milk. The temperature is increased to between 140° and 145° F. 
and held at this temperature for 30 minutes. At the end of this pasteurization 
time the steam is turned off, the drain opened, and the cold water turned on. 


The chilling of the milk is done as quickly as possible. 


XI, PACKING ORDERS FOR DELIVERY 


1. Each bottle is now affixed with a label marked ‘‘Pasteurized Mother’s 
Milk.’* The individual orders are packed in ice in a tin-lined wooden container 
capable of holding 8 bottles. (These can be shipped by express. Frozen milk 
described below ean be shipped by mail or airplane.) 

2. No pasteurized milk should be given out 48 hours after pasteurization. 


No raw milk should ever be given out. 


XIV. TESTS FOR PURITY 
1. Individual tests 
a. Nile blue sulphate 0.25 per cent aqueous solution (for testing possible 
dilution or substitution of cow’s milk).* 


*It is possible that a more exact determination may be made by examination of 
color under filtered rays of the ultraviolet lamp. At present no entirely satisfactory 
equipment has been available to the Directory. 
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b. Bacteria. The maximum bacteria count allowed on the unpasteurized 
milk of the individual mothers is 10,000 colonies per cubie centimeter. (The 
eount runs from 500 to 3000 colonies per cubie centimeter in the average case. 
In case the bacteria count is above 10,000 colonies per cubie centimeter, the visit 
ing nurse investigates the technique followed by the mother and corrects it. If 
the milk on re-examination is not up to standard, this mother is dropped from 
the list. 

e. Chemical. Fat counts range from 2.9 per cent to 4 per cent. Occasionally 
an individual count will be from 6 per cent to 7 per cent. The lowest limit 
accepted is 2.9 per cent. There is no upper limit, and weaker milks are not ac 
cepted. 

2. Pooled Milk. 
a. Unpasteurized: Bacteria, 5,000 to 10,000 colonies per cubie centimeter 
found immediately. 

b. Pasteurized: Bacteria count done immediately has a negative count. 
After 48 hours the milk continues to be sterile if kept properly chilled; this is a 
check on the efticiency of the methods of pasteurization used. 

Note: As pasteurization destroys vitamin C, no milk should be sent from the 
laboratory without indicating the need of supplying the infant with not less than 


2 oz. of orange juice or 25 mg. of cevitamie acid daily. 


XV. PRESERVATION OF MOTHER'S MILK 


1. It is an advantage for any Directory to be able to preserve its surplus 
supply of milk in order to more easily meet varying demands which bear no direct 
relation to varying supply. The problem was to find a method whereby the sur 
plus milk when available could be preserved. The roller process and the spray- 
ing process were tried first. The freezing process seems the most satisfactory at 
the present time, the apparatus less expensive and more easily sterilized, and the 
space requirement for operating less. This freezing process proved superior to 
the drying as applied to human milk.* It has given satisfactory service for 
five years. Frozen milk has been shipped daily and used, over a period of weeks, 
as far distant as Indianapolis in this country, and a shipment was sent success 
fully to The Hague, Holland. 


XVI. FREEZING PROCESS 
1. Equipment 

a. Freezing molds, two metal rectangular plates with ten circular shallow 
depressions, one metal rectangular plate without depressions and provided with 
a handle. 

b. A 3 oz. glass syringe equipped with a 2 oz. rubber bulb. 

e. An 8 oz. glass graduate. 

d. Two teaspoons, the bowls of which have been slightly flattened at the 
tips to permit their insertion between the wafers and the metal. 

e. Common glass preserving jars. The 16 oz. size will hold 8 oz. of the 
frozen milk. 

f. Towels and sponges (towels used to cover table 

g. Cap for completely covering the nurse’s hair. 

h. Mask to wear if the nurse has a cold. 

i. Dry ice (measurements stated below under 5). 

j. Glass siphon equipped with a No. 13 rubber stopper to fit glass pre 
serving jars. 


*The Borden Company of New York, N. Y., controls the patent on the freezing 
process and the molds used. 
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2. The milk is pasteurized before freezing. 


3. All of the equipment must be sterile. The nurse doing the freezing should 
scrub for ten minutes and be waited upon by a nonsterile nurse. The aim is not 
to contaminate the pasteurized milk which carries a negative bacterial count. 

4. The dry ice is handled by a nurse wearing canvas gloves (ten-cent store 
variety) to protect her hands from ‘‘ice burns.’ 

5. On the flat surface of a block of dry ice measuring 10 dy 10 by 4 inches is 
placed a reetangular plate of aluminum measuring 4 by 9 by \ inches, provided 
with ten circular shallow depressions with gradually sloping circumferences, each 
holding one-third of an ounce.* When the rectangular plate is first put on the 
flat surface of the block of dry ice, it vibrates violently for a short time until 
it is reduced in temperature to that of the dry ice, about -80° C. (-112° F.). 

The depressions are then filled with pasteurized milk by means of the glass 
syringe. Another aluminum plate without depressions and provided with a 
handle is placed over the milk, and on top of this, a cube of dry ice 4 by 10 by 4 
inches. In about two minutes a clicking noise is heard which indicates that the 
milk has been frozen. It is now easy to flip out the wafers of frozen milk, which 
look precisely like peppermint candy, with the aid of the sterile teaspoons. The 
wafers are transferred by the two spoons to a common sterile preserving jar; 
when the jar is full, the cover is put on and it is placed in an insulated carton. 
sufficient dry ice is put in to keep the frozen milk until the entire amount of the 
surplus milk has been frozen. It is then sent to the holding room of an ice cream 
plant for storage until needed, unless a cabinet of the required temperature is 
available at the Directory. The temperature of the holding room is about -20° F., 
and the dry ice is no longer necessary, until such time as the milk is repacked for 
shipping at a distance. Small electric cabinets for holding ice cream and dry 
ice cabinets are now being made. 

6. When shipping the frozen milk, a well-insulated carton must be used, and 
the glass jars must be wrapped with sufficient covering to protect them from 
breakage. Dry ice must be used for packing these shipments. The time involved 
in transit regulates the amount of ice required. 

7. To prepare the milk for use by thawing, set the glass jars containing the 
frozen milk in tepid water for 15 or 20 minutes, at which time the wafers will 
all be melted. Remove the jars from the water, wipe the whole jar from the 
top down with a sterile sponge; by the flame of a Bunsen burner sterilize the top 
and rim of the jar, before and after removing the cover, siphon off the milk into 
sterile nursing bottles, and place the bottles in the refrigerator at 40° F. If a 
sterile siphon is not used, take the same precautions before pouring the milk 


into the bottles. This method prevents contamination. 


XVII. “*SLOW VS. QUICK FREEZING”’ 

1. There is a general impression that frozen milk is harmful, and milk left 
outside in the winter too long after delivery has been alleged to cause intestinal 
disturbanees in babies. Milk under these conditions freezes slowly. Human milk 
frozen by the quick process has been found to be innocuous. Subjected to chem- 
ical analysis, to baeteriologic examination, and to the test of being used as a food 
by babies, milk preserved by this method has been satisfactory and has never 
caused any symptoms. Milk frozen by the quick process keeps for several 
months; that prepared in February has been fed successfully in July. 

*It is important that the ice be cut exactly to these measurements; otherwise, the 


molds will not have sufficient space to make the required groove necessary to hold them 
in the position necessary for the quick freezing. 

















